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PREFACE 

Good  business  management  has  already  saved  large  sums  in  the 
administration  of  the  national  forests  and  has  greatly  increased  the 
effectiveness  of  the  work  being  done  by  the  organization  which  is  in 
charge  of  them.  Within  the  last  few  years,  for  example,  consolida¬ 
tions  of  administrative  units  have  resulted  in  reducing  by  8  the  num¬ 
ber  of  national  forests,  and  the  number  of  ranger  districts  by  80. 
By  such  consolidations  and  reorganizations  it  has  been  possible  to  do 
urgently  needed  work  otherwise  impossible  in  the  amount  of  approxi¬ 
mately  a  quarter  of  a  million  dollars  a  year.  At  the  same  time  the 
service  rendered  the  public  has  not  only  been  constantly  improved, 
but  there  has  been  a  downward  trend  in  the  curve  based  on  forest-fire 
losses  and  area  burned. 

Job-load  analysis  and  planning  have  been  major  factors  in  the 
most  recent  efforts  for  increased  economy  and  effectiveness.  These 
efforts  are  still  under  way  and  will  result  in  further  progress  along 
these  lines.  In  order,  therefore,  that  the  methods  developed  during 
the  course  of  the  job-analysis  and  planning  project  may  be  most 
effectively  used  in  the  organization  studies  still  to  be  made,  this 
manual  has  been  prepared.  No  other  material  of  general  distribution 
is  available  which  deals  with  the  subject  as  it  relates  to  executive  and 
supervisory  work.  Widespread  and  decentralized  as  the  organization 
of  the  Forest  Service  necessarily  is,  this  text  should  serve  as  the  most 
effective  means  of  getting  suitable  technic  developed  and  applied. 
It  will  answer  numerous  questions  which  would  otherwise  result 
repeatedly  in  lengthy  correspondence,  and  in  addition  it  will  provide 
the  only  practicable  basis  on  which  the  essential  correlation  of  action, 
in  a  far-flung  organization  working  on  a  difficult  project  of  this  sort, 
can  be  obtained. 

A  broader  object  of  this  publication  is  to  give  a  comprehensive 
account  of  the  aims,  methods,  problems,  and  developments  in  job¬ 
load  analysis  and  planning  as  applied  to  certain  classes  of  work  in 
forestry  practice  and  to  show  the  influence  this  procedure  has  on 
getting  the  work  done.  While  the  information  adduced  relates  prim¬ 
arily  to  the  duties  of  rangers  and  supervisors  in  national-forest  work, 
it  is  believed  the  subject  matter  will  also  be  of  interest  to  forest  execu¬ 
tives  generally. 

No  statement  on  job  analysis  and  plans  of  work  in  national-forest 
administration  would  be  complete  unless  it  acknowledged  the  in¬ 
valuable  contributions  to  the  present  methods  and  attitudes  made 
through  the  years  of  widespread  discussion,  development,  and  use  of 
standards,  many  of  which  later  found  their  way  into  manuals  afid 
handbooks.  With  the  background  of  that  movement  and  with  the 
experience  gained  by  the  service-wide  development  and  use  of  pro¬ 
grams  of  work,  job  lists,  trip  plans,  effective  inspection  methods,  and 
similar  tools  of  the  good  executive,  the  coalescence  of  all  of  this  ma¬ 
terial  in  the  job-load  analysis  and  planning  procedure  was  a  logical 
next  step. 
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PREFACE 


Tlie  historic  principles  of  the  ‘^scientific  method/’  in  the  more  con- 
Crete  form  of  job  analyses  with  their  time  studies  and  plans,  have 
been  further  developed  and  are  a  fundamental  part  of  the  manage¬ 
ment  engineer’s  profession.  He  is  the  recognized  authority  in  this 
field.  For  this  reason,  and  to  show  the  similarities  and  differences 
between  methods,  as  well  as  to  support  those  steps  which  have  been 
developed  by  trial  and  error  and  experience  in  studies  of  forest  super¬ 
vision,  numerous  excerpts  from  publications  by  management  engi¬ 
neers  and  other  authorities  on  the  subject  have  been  included.  This 
portion  of  the  text  is  probably  out  of  balance  but  has  been  purposely 
amplified  not  only  because  the  Forest  Service  personnel,  for  which  the 
manual  is  chiefiy  written,  has  learned  to  respect  and  derive  value  from 
the  works  of  such  technicians,  but  also  in  order  that  such  material 
may  be  readily  available  to  those  who  have  not  actually  worked  with 
or  have  not  otherwise  become  intimately  acquainted  with  the  aims, 
methods,  and  results  of  the  job-analysis  and  planning  project. 

The  development  of  job-load  analysis  and  planning  as  now  used  in 
the  Forest  Service  has  been  possible  only  because  of  the  earnest  co¬ 
operation  of  many  men.  Group  thinking  and  correlated  experience 
have  brought  the  development  to  its  present  stage  and  will  continue 
to  carry  it  forward.  The  contributions  of  individuals  to  this  develop¬ 
ment  have  ranged  all  the  way  from  very  small  to  very  large,  depending 
on  varying  opportunities  and  inclinations.  Acknowledgement  of  even 
the  more  important  contributions  is  hardly  practicable  because  in 
doing  so  there  is  no  logical  place  to  stop.  It  seems  best,  therefore,  to 
substitute  for  such  individual  acknowledgements  a  repetition  of  the 
statement  that  the  job-analysis  and  planning  project  would  show 
small  returns  without  the  cohesive  effort  which  it  has  had  from  many 
men. 


R.  Y.  Stuart,  Forester, 
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JOB-LOAD  ANALYSIS  AND  PLANNING  OF  EXECUTIVE 
WORK  IN  NATIONAL-FOREST  ADMINISTRATION 

INTRODUCTION 

Competitive  demands  of  problems  in  the  three  broad  sciences, 
biology,  sociology,  and  economics,  with  which  the  forester  has  to 
deal,  make  his  work  at  times  bewilderingly  complex.  On  additional 
biological  studies  concerning  forest  life,  depends  to  a  great  extent  the 
fulfillment  of  the  ultimate  aims  of  forestry.  The  sociological  or  politi¬ 
cal  phases  dealing  with  important  questions  of  policy  also  demand 
the  attention  of  the  forester.  And  bearing  on  both  of  these  demands 
-are  the  economic  or  business  phases  of  his  work. 

To  a  noteworthy  degree  the  history  of  American  forestry  is  similar 
to  that  of  American  industry.  In  the  beginning,  European  practices 
were  brought  to  the  United  States  and  efforts  were  made  to  apply 
them  to  conditions,  problems,  and  temperaments  which,  although  in 
some  cases  similar  to  those  of  Europe,  were  often  so  entirely  different 
that  it  was  necessary  to  develop  new  theories  and  methods  in  order  to 
meet  local  needs  more  adequately. 

The  change  in  practices  commonly  associated  with  the  history  of 
American  industry  from  painstakingly  made,  individualized,  and 
correspondingly  expensive  articles,  which  received  limited  use,  to 
modern,  satisfactory,  uniformly  made,  and  inexpensive  products  is 
well  known.  Likewise,  American  foresters  through  the  necessity  for 
handling  large-scale  operations  economically  have  developed  methods 
which  differ  greatly  from  those  in  use  in  countries  where,  for  example, 
the  value  of  the  products  may  make  it  desirable  for  the  forester  to 
know  even  the  individual  trees  in  his  stands.  As  this  condition  is 
approached,  the  biological  side  of  forestry  becomes  of  increasing 
importance.  In  the  meantime,  however,  the  relatively  low  financial 
return  from  forests  in  this  country,  their  vast  extent,  the  urgent  need 
Jor  placing  in  actual  use  many  of  the  highly  desirable  hut  as  yet  unattained 
improvements  in  field  practice  that  have  been  developed  and  tested  on  an 
experimental  basis  through  years  of  effort  by  the  research  organization, 
the  growing  demand  on  the  part  of  many  private  owners  and  foresters 
for  “industrial  forestry,^’  and  other  factors  all  point  to  the  greater  im¬ 
portance  of  economics  in  forestry  practice.  This  is  in  substantial 
agreement  with  the  words  of  Doctor  Fernow  {9,  p.  97-98,  lOOf :  “  As  in 
every  productive  industry  so  in  the  forestry  industry  we  can  distinguish 
two  separate  yet  necessarily  always  closely  interdependent  branches, 
namely,  the  technical  art  which  concerns  itself  with  the  production 
of  the  material,  and  the  business  art  which  concerns  itself  with  the 
orderly,  organized  conduct  of  the  industry  of  production.  *  *  * 

A  forester  then  is  not,  as  the  American  public  has  been  prone  to  apply 
the  word,  *  *  *  botanist;  nor  *  *  *  a  dendrologist; 

^  propagandist;  nor  *  *  *  an  aboriculturist; 

*  *  *  nor  *  *  *  lumberman,  nor  *  *  *  forest  guard 

nor  even  *  *  *  g^  silviculturist;  but  in  the  fullest  sense  of  the 


1  Italic  numbers  in  parentheses  refer  to  Literature  Cited,  p.  231. 
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term,  a  forester  is  a  technically  educated  man  who  *  *  *  com¬ 
bines  *  *  He  knowledge  which  enables  him  to  manage  a  forest 

property  so  as  to  produce  certain  conditions  resulting  in  the  highest 
attainable  revenue  from  the  soil  by  wood-crops/’ 

Only  that  phase  of  forest  economics  having  to  do  with  the  use  of 
the  scientific  method  in  forest  administration  is  treated  here.  As 
expressed  by  Beard  {8,  jp.  116,  120)  discussing  the  use  of  the  scientific 
method  in  government:  “In  principle  this  method  is  likewise  opposed 
to  the  instinctive,  emotional,  rule-of-thumb  operations  of  historic 
politics.  It  is  essentially  analytical  and  rational.  It  calls  for  the 
assembly  of  pertinent  facts,  the  formulation  of  conclusions  on  the 
basis  of  facts,  and  the  execution  of  policies  in  accordance  with  the 
requirements  of  the  fact  situation.  Though  undoubtedly  limited  in 
its  application,  the  scientific  method  promises  to  work  a  revolution 
in  politics  no  less  significant  than  that  wrought  in  society  at  large  by 
mechanics.  It  punctures  classical  oratory — conservative  as  well  as 
radical — and  offers  to  explore  worlds  unknown  to  politicians  of  the 
historic  school.  *  *  *  There  are  human  factors  that  defy  chem¬ 

ical  analysis  or  statistical  computation,  and  a  government  that  does 
not  take  them  into  account  is  as  unscientific  as  one  that  ignores 
mechanics,  physics  and  chemistry.  Science  and  machinery  do  not 
displace  all  cultural  considerations.  *  *  *  problem  before 

us  is  that  of  combining  the  highest  philosophy  of  life  with  the  eflGicient 
use  of  all  the  instrumentalities  of  the  modern  mind — a  challenge  to 
human  powers  on  a  new  level  of  creative  purpose.’^ 

In  addition  to  containing  a  definition  of  the  phrase,  this  quotation 
also  is  of  interest  because  it  proposes  the  use  of  “  the  scientific  method 
in  politics,  although  it  has  been  held  in  some  quarters  that  the  less 
fortuitous  work  of  forest  administration  deals  with  so  many  intangibles 
and  is  so  different  from  other  types  of  administration  that  it  is  not 
susceptible  of  analysis.  Forestry  does  have  many  peculiar  distinctive 
characteristics.  Producing  forest  crops  requires  large  areas  of  land, 
in  many  cases  more  than  a  million  acres  per  supervisor.  The  indi¬ 
vidual  worker  must  assume  managerial  responsibilities  and  adjust 
himself  to  varying  conditions  of  weather  and  to  continuously  changing 
seasonal  operations.  As  a  matter  of  fact  it  is  the  circumstance  that 
the  work  is  “different’'  which  makes  it  similar  to  the  problems  other 
executives  have  to  handle.  For  the  “unexpecteds”  and  intangibles 
which  production  executives  have  to  meet,  including  such  elusive, 
variables  as  style  changes,  customers’  wishes  in  details  of  product,  and 
in  regard  to  delivery  date,  the  intangible  and  tangible  results  of 
cyclical  employment,  the  financial  aspects  of  manufacturing  ahead 
of  sales,  and  the  demands  and  competitive  conditions  within  the 
industry  as  regards  quality,  price,  and  service,  to  mention  only  a  few 
of  the  problems  with  which  industries  have  to  deal,  are  far  from  being 
reduced  to  simple  routine. 

Up  to  the  time  of  Frederick  W.  Taylor,  the  analysis  of  various 
classes  of  work,  routine  and  variable,  was  more  or  less  hit  and  miss, 
simply  a  matter  of  judgment  without  much  thought.  It  was  applied 
altogether  to  factory  operations  with  the  object  in  view  of  increasing 
production  and  thus  lowering  costs.  Time  and  motion  studies, 
standard  practice  instructions,  and  many  other  devices  and  aids  of 
scientific  management  owe  their  being  to  the  fact  that  job  analysis  as- 
later  developed  found  the  surest  routes  to  the  attainment  of  industrial 
competency. 
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DEFINITIONS 

Unfortunately  there  is  no  complete  standardization  of  nomenclature 
in  management.  The  American  Council  on  Education  (1 )  has  defined 
various  terms,  but  these  are  not  used  with  the  same  meaning  uni¬ 
versally.  The  term  “job  analysis,’^  for  example,  has  been  variously 
described  and  defined.  Hopf  (13,  p.  3)  calls  it  “*  *  *  that 

process  which  results  in  establishing  the  component  elements  of  a 
job  and  ascertaining  the  human  qualifications  necessary  for  its 
successful  performance. Bergen  {4,  p.  86)  states  that  “job  study 
divides  itself  naturally  into  the  three  major  phases  of  job  analysis, 
position  specification,  and  position  classification.’^  He  defines  job 
analysis  as  “  *  *  *  the  process  of  studying  the  component  ele¬ 
ments  of  a  position  and  establishing  its  functions,  operations,  and 
attendant  factors,  together  with  the  requisite  physical  and  mental 
qualifications  involved.”  Kelly  {15,  p.  2)  defines  job  analysis  “as  a 
scientific  study  and  statement  of  all  the  factors  entering  into  the 
performance  of  the  job,  which  includes  not  only  the  personal  quali¬ 
fications  but  the  material  handled,  equipment  used,  method,  working 
conditions,  and  the  relation  to  every  other  job  in  the  organization.” 
Strong  and  Uhrbock  {29,  p.  21)  describe  it  as  “The  method  of  determ¬ 
ining  what  executives  do  and  must  know  and  their  relationship  to 
each  other  *  *  *.” 

Hopf  {13,  p.  3)  further  states:  “I  am  conscious  that  this  definition 
varies  to  some  extent  from  others  which  have  been  set  up,  and  I  do 
not  by  any  means  desire  to  be  understood  as  imputing  any  elements 
of  superiority  to  it.  In  quoting  the  definition,  it  is  rather  my  desire 
to  employ  a  phraseology  which  seems  to  me  to  adapt  itself  logically 
to  use  in  connection  with  the  exploitation  of  my  topic.” 

This  last  sentence  seems  to  express  a  common  practice  and  one 
which  has  been  followed  in  this  text  and  others^  in  defining  job-load 
analysis  as  the  sum  of  the  processes  which  result  in  determining  the 
component  elements  of  each  job,  the  one  best  way  of  doing  it,  the 
proper  time  requirements  for  doing  it  in  this  manner  and  finally,  the 
integration  of  the  individual  jobs  from  a  maze  of  separate  entities  into 
a  composite  plan  of  action. 

JOB  ANALYSIS  OF  EXECUTIVE  WORK 

Although  the  use  of  job  analysis  started  in  the  factory  with  the 
more  tangible  operations  found  there,  in  recent  years  it  has  spread 
in  various  forms  to  many  classes  of  endeavor.  Thus,  Strong  and 
Uhrbock  {29)  show  how  this  method  can  be  used  for  developing  well- 
balanced  educational  courses  and  the  American  Council  on  Education 
has  printed  several  articles  describing  its  work  in  analyzing  jobs  and 
preparing  job  specifications  from  the  laborer,  through  the  supervisor, 
general  council,  and  other  positions  to  the  managership  grade.  At 
a  convention  of  the  American  Management  Association,  it  was 
brought  out  that  job  analysis  is  of  fundamental  importance  in  relation 
to  the  position  and  duties  of  the  higher  executives  in  any  organization 
and  that  although  an  assay  of  time  requirements  is  important,  of 

2  Charlton,  R.  H.  instructions  and  sample  forms  for  preparation  of  ranger  district  analysis* 
U.  S.  Dept,  Agr.,  Forest  Serv.  1930.  [Mimeographed.] 

PiTCHLYNN,  P.  P.  HANDBOOK,  RANGER  DISTRICT  JOB  ANALYSIS  AND  PLANS,  REGION  5.  U,  S.  Dept.  Agr.  , 
Forest  Serv.  1930.  [Mimeographed,] 
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greater  need  is  the  organization  of  the  work  to  see  that  it  is  planned 
out  in  sufficient  detail  to  avoid  delays  and  make  things  run  smoothly' 
Another  important  reference  {27,  p.  394)  on  this  point  brings  out  that 
until  recently  it  was  the  custom  to  measure  executive  performance  by 
the  annual  financial  reports.  It  was  assumed  there  must  be  ups  and 
downs  in  general  business  conditions  which  justified  ups  and  downs 
in  the  performance.  There  was  no  means  of  appraisal  by  comparison 
with  what  could  have  been,  or  what  was  attempted.  During  the  severe 
depression  which  followed  the  World  war  systems  of  planning  and 
of  recording  and  appraising  results  of  executive  effort,  which  before- 
had  not  seemed  essential,  were  instituted.  Executives  came  to  re¬ 
alize  that  financial  statements  were  not  a  sufficient  basis  for  judgment. 
These  standards  of  measurements  included  the  budget  and  detailed 
operating  schedules.  The  significance  of  these  devices  is  that  they 
establish  for  the  executives  a  counterpart  of  the  planning  department 
which  scientific  management  many  years  ago  established  for  the 
production  department.  To-day  every  function  is  provided  with  a 
definite  target. 

There  is  this  fundamental  difference,  however,  that  executives  are 
more  concerned  with  imponderables  and  variables  than  are  produc¬ 
tion  operatives.  In  the  plant  is  a  large  area  of  constants,  and  its 
area  of  imponderables  and  variables  although  sufficiently  perplexing 
is  much  reduced;  but  the  executive  must  work  with  a  larger  propor¬ 
tion  of  unknowns — industrial  conditions  and  tendencies,  the  state  of 
the  market,  the  influence  of  legislation,  and  public  opinion.  There¬ 
fore  the  standards  to  which  executives  must  work  can  not  be  as  pre¬ 
cise  as  are  those  to  which  the  production  groups  work.  There  is  not 
a  comparable  factual  basis  for  plans;  judgment  and  even  guessing  are 
involved. 

The  literature  on  the  subject  and  inquiry  concerning  it  disclose 
that  job  descriptions  and  specifications  of  executive  positions  without 
the  time  analyses  are  being  made,  hut  the  procedure  to  follow  in  making 
combined  job  and  time  analyses  of  executive  positions,  here  termed  job¬ 
load  analysis,  does  not  seem  to  have  been  developed  or  at  least  discussed 
publicly  to  any  great  extent.  For  this  reason  the  following  notes  have 
been  prepared,  based  on  the  experiences  of  the  last  four  years  in  the 
making  of  job-load  analyses  of  executive  positions  of  varying  complex¬ 
ity  and  weight.  All  are  of  a  field-going  class,  which  makes  them  pecuF 
iarly  susceptible  to  comprehensive  analysis  and  planning.  ( Table  1. ). 
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1  1928  basis  is  used  for  servicewide  averages,  as  service  total  cut,  etc.;  does  not  vary  greatly  from  year  to  year.  There  is  often  a  great  variation  annually  between  ranger  districts. 
For  this  reason  the  above  reported  figures  will  not  always  check  with  those  used  in  the  actual  analyses  of  the  individual  ranger  districts  as  averages  for  a  longer  period  or  forecasts 
of  pending  work  should  be  used  in  them. 
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The  forest  totals  should  roughly  agree  with  the  district  and  project  totals. 
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PROBLEMS  AND  AIMS 

“The  responsibilities  assumed  by  scientific  management  involve 
the  new  conception  of  every  business.  It  replaces  empiricism  by 
predetermination  of  results;  the  haphazard  of  the  mechanic  by  the 
engineer’s  applications  of  scientific  laws.  Each  process  of  work  is 
analyzed  into  its  ultimate  units.  Each  smallest  step  of  the  process  is 
compared  with  an  ideal  standard  of  performance,  and  allowance  being 
made  for  practical  conditions,  an  obtainable  commercial  standard  is 
set  for  each  unit  of  work  and  for  the  whole  work  reassembled  in  its 
entirety.”  ^ 

From  Table  1,  by  ranger  districts  for  one  of  the  national  forests  or, 
in  more  detail,  from  the  sample  job-load  analyses  in  the  appendix, 
it  can  be  seen  that  even  with  the  best  form  of  control  the  management 
of  large  and  often  widely  separated  forest  properties  has  to  guard 
against  numerous  sources  of  weakness  and  waste  if  the  property  is  to 
be  handled  on  that  plane  of  high  efficiency  and  accomplishment 
to  which  the  owners  are  entitled.  This  need  is  present  in  all  organiza¬ 
tions  of  any  size ;  each  of  which  has  its  own  list  of  managerial  problems, 
corresponding  to  the  following  ones  which  have  developed  in  varying 
degrees  in  the  administration  of  the  national  forests. 

SPECIAL  PROBLEMS  AND  AIMS 

AIM  1.  TO  GET  THE  WORK  DONE  PROPERLY 

Forest  organizations  are  no  freer  than  many  others  from  the  loose 
ends  and  work  just  not  done,  which  not  only  management  research 
has  disclosed  but  which  the  wide-awake  observer  has  also  known  to 
exist,  in  unmeasured  degree.  One  of  the  main  causes  for  concern  has 
been  the  slighting  of  highly  important  activities  on  the  plea  that 
there  has  been  an  overload  of  work.  In  some  cases  such  an  overload 
or  inadequate  financing  has  been  the  cause.  In  others,  however,  it 
may  have  been  due  to  an  unbalanced  stressing  of  some  functions  by 
an  aggressive  branch  chief;  to  the  riding  of  hobbies;  to  adherence  to 
antiquated  standards;  to  lack  of  ability,  skill,  or  will;  to  improper 
methods  and  equipment;  or  to  a  great  variety  of  other  possible 
causes. 

AIM  2.  TO  MAKE  THE  POSITIONS  AS  INTERESTING  AS  PRACTICABLE  TO  THE  CLASS  OF 

MEN  WHO  SHOULD  OCCUPY  THEM 

As  in  other  lines  of  work,  the  attitude  of  officials  in  many  phases  of 
forest  administration,  such  as  the  high-tension  job  of  fire  control  in 
which  humdrum  compliance  with  instructions  would  frequently  lead 
to  disaster,  is  of  immense  concern.  So  much  has  been  written,  and 
rightly  so,  concerning  the  importance  to  any  major  undertaking  of 
developing  and  holding  a  contented,  interested,  and  even  enthusiastic 
personnel,  that  this  subject  requires  no  further  discussion  in  these 
pages.  It  is  of  vital  importance  among  the  aims  of  the  job-analysis 
study. 


3  Brandeis,  L.  D.  Interstate  Com.  Comm.  Docket  No.  3400.  brief  on  behalf  of  the  traffic  com¬ 
mittee  OF  COMMERCIAL  ORGANIZATIONS  OF  ATLANTIC  SEABOARD,  p.  7,  1911. 
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AIM  3.  TO  MAKE  EACH  FOREST  A  WELL-BALANCED,  PRACTICABLE  MODEL 

The  desire  of  many  forest  executives  for  a  concrete  picture  of  a 
forest  unit  which  is  considered  reasonably  perfect  in  all  its  details  has 
resulted  frequently  in  the  demand  for  a  model  forest/’  Here  they 
would  expect  to  see  the  proper  form  of  organization,  adequate  equip¬ 
ment,  proper  practices  in  effect,  and  all  those  other  details  of  prac¬ 
tical  perfection  which  they  are  striving  for  on  their  own  units,  but 
striving  in  some  cases  with  the  feeling  that  the  attainment  of  this 
end,  considering  financial  and  other  limitations,  is  too  much  to  expect 
at  a  reasonably  early  date.  This  attitude  may  very  likely  be  justified, 
but  not  assuredly  so  without  detailed  and  analytical  consideration  of 
the  great  number  of  purposes  which  the  forest  unit  in  question  should 
serve  and  the  greater  number  of  means  required  to  serve  these  pur¬ 
poses  adequately.  No  forest  obviously  will  meet  the  requirements  of 
a  model  for  even  a  great  majority  of  the  forests,  which  occur  from 
foothills  to  timber  line.  Some  are  relatively  damp;  others  highly 
inflammable;  some  have  numerous  timber  sales;  on  others  no  com¬ 
mercial  logging  of  any  kind  will  take  place  for  years.  Automobiles 
in  some  instances  are  the  best  means  of  transportation;  in  other  cases 
horse  and  pack  travel  is  most  practicable.  The  variety  is  unending. 
The  aim  in  these  studies,  therefore,  is  to  determine  what  is  needed  to 
place  each  forest  in  the  “model”  status,  bearing  in  mind  that  prac¬ 
tical,  common-sense  considerations  have  been  found  to  serve  as  very 
effective  checks  and  balances  in  determining  what  is  “proper”  and 
“model.”  Also  it  should  be  determined  whether,  with  the  available 
resources  including  a  high  type  of  management,  it  is  not  possible  to 
reach  this  “model”  condition  at  a  time  not  too  discouragingly  far 
in  the  future. 

AIM  4.  TO  OVERCOME  THE  GREAT  VARIATION  IN  WORK  LOAD  BETWEEN  ADMINIS¬ 
TRATIVE  UNITS  OF  EQUAL  MAN  POWER,  I.  E.,  TO  OBTAIN  A  CLOSER  RELATIONSHIP 
BETWEEN  THE  AMOUNT  OF  WORK  TO  BE  DONE  AND  THE  FUNDS  AVAILABLE  FOR 
DOING  IT 

Not  many  years  back  the  average  area  of  the  ranger  districts  in  one 
national-forest  region  was  162,000  acres,  while  in  another  region  the 
average  was  266,000  acres.  Area  alone  is  no  sure  indicator  of  volume 
of  work,  but  careful  analysis  found  that  providing  the  work  was  done 
properly  there  were  differences  in  some  places  correspondingly  great 
in  the  work  itself,  varying  for  example,  from  96  days  of  work  per  man 
in  the  peak  season  on  one  ranger  district  to  189  days  on  another  dis¬ 
trict  not  far  away.  To  one  unacquainted  with  the  variety  and  intri¬ 
cacy  of  the  work  involved,  or  with  the  parallel  disclosures  that 
analyses  have  made  in  industrial  work,  this  may  seem  to  be  just 
ordinary  poor  management.  It  is  a  common  occurrence,  however,  as 
may  be  judged  from  the  statement  made  by  Kenagy  {13,  p.  22-23)  at 
the  American  Management  Association  convention  in  1927:  “I  have 
here,  for  example,  a  time  analysis  showing  how  ten  different  branch 
managers  in  the  ofiice  appliance  field  spend  their  time.  I  find  that 
Manager  A  gives  15  per  cent  of  his  time  to  personnel  work;  Manager 
B  60  per  cent;  Manager  C,  5  per  cent.  On  office  routine  the  per¬ 
centages  run  all  the  way  from  5  to  50  per  cent;  finance,  3  to  40  per 
cent;  personal  selling,  5  to  70  per  cent;  sales  promotion,  from  no  time 
at  all  to  30  per  cent.  And  these  are  ten  managers  with  practically 
the  same  functions,  viewed  as  a  total  job.  *  *  *  When  we  come 

to  variation  in  management  methods,  we  find  one  trains  his  new  men 
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personally,  three  send  them  out  with  old  salesmen,  three  have  trained 
men  supplied  to  them,  three  actually  get  out  into  the  field  with  the 
old  men  and  retrain/’ 

AIM  5.  TO  OBTAIN  A  FAIRER  DISTRIBUTION  OF  THE  WORK  LOAD  AMONG  THE  MEN 

RESPONSIBLE  FOR  HANDLING  IT 

This  is  a  corollary  of  the  preceding  problem.  Analytical  inspec¬ 
tions,  and  studies  such  as  the  one  quoted  by  Mr.  Kenagy,  quite 
invariably  find  that  organizations  based  primarily  on  rules-of-thumb 
impressions  or  the  debating  powers  of  individuals  will  have  part  of 
the  management  working  to  the  point  of  exhaustion  and  break  down, 
while  others  receiving  the  same  reimbursement  will  be  coasting  under 
a  light  load.  Needless  to  say,  there  are  numerous  variations  be¬ 
tween  these  extremes.  This  point  may  be  made  clearer  by  consid¬ 
eration  of  the  case  of  the  forester  who  was  so  loaded  with  urgent  and 
important  timber-sale  work,  range  administration,  fire  control,  and 
other  land-usage  activities  that  he  was  busy  from  daybreak  till  late 
at  night.  Being  a  man  who  would  not  concede  that  any  job  was  too 
big  for  him,  he  was  not  complaining  but  was,  nevertheless,  showing 
the  effects  of  overwork.  Within  the  same  forest' organization  other 
men  of  equal  rank  were  found  whose  time  was  apparently  fully  occu¬ 
pied  by  work  which  they  held  was  highly  important  and  effectively 
handled.  The  inspector  could  doubt  this,  but  his  was  only  one 
against  several  other  opinions.  Facts  not  available  at  the  time,  but 
later  disclosed  by  analysis,  showed  that  his  judgment  was  correct  and 
that  a  redistribution  of  the  work  load  between  these  men  should  be 
made,  and  thus  obviate  the  necessity  for  increased  personnel  on  the 
overloaded  unit. 

AIM  6.  TO  REMAIN  ABREAST  OF  THE  BEST  ADMINISTRATIVE  PRACTICES  IN  OTHER 

LINES  OF  ACTIVITY 

Although  foresters  are  dealing  with  a  crop  which  it  takes  years  to 
produce,  they  feel  that  they  should  not  be  correspondingly  slow  in 
finding  or  adopting  new  measures  which  will  increase  the  profitable¬ 
ness  of  their  properties.  In  a  profession  which  is  engaged  to  a  great 
extent  in  public  service  this  must  often  be  done  without  the  personal- 
profit  incentive  which  carries  so  much  weight  in  industry.  This 
would  no  doubt  be  rated  in  many  quarters  as  an  almost  insurmount¬ 
able  obstacle  and  is,  of  course,  contrary  to  that  principle  of  scientific 
management  which  holds  that  the  workers  should  share  with  the 
owners  any  increase  in  profits  due  to  greater  skill  used  in  production. 
This  point  is  discussed  later. 

AIM  7.  TO  REMAIN  ABREAST  OF  CHANGING  CONDITIONS 

Between  January  1,  1921,  and  June  30,  1930,  $9,956,198  of  Federal 
funds  were  spent  on  road  and  trail  construction  in  the  national 
forests.  As  a  result  automobiles  have  displaced  horse  and  foot 
travel  to  such  an  extent  that  in  many  hitherto  inaccessible  and 
mountainous  regions  it  is  now  possible  to  cover  150  to  250  miles  a 
day  where  formerly  25  to  35  miles  would  have  been  the  average 
distance  traveled.  The  woods  workers  and  other  people  with  whom 
the  forester  deals  understand  his  aims  more  clearly  than  when  the 
forests  were  being  placed  under  administration  and  need  correspond¬ 
ingly  less  attention.  Telephone  lines  are  becoming  more  common, 
and  protection  control  has  tightened  up  to  such  a  degree  that  long 
sieges  on  fires  are  increasingly  infrequent.  In  these  and  in  many 
other  ways  conditions  which  vitally  affect  previously  established 
123550—32 - 2 
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forms  and  limitations  of  organization  and  management  have  changed 
and  will  continue  to  change.  Industry  has  taken  advantage  of 
similar  developments  l)y  the  making  of  mergers  and  consolidations, 
by  reducing  overhead,  and  otherwise.  There  is,  of  course,  an  analogy 
to  be  found  in  forest  administration. 

AIM  8.  TO  DETERMINE  WHETHER  HEADQUARTER  BUILDINGS,  TELEPHONE  LINES 
AND  OTHER  PERMANENT  IMPROVEMENTS  ARE  PROPERLY  PLACED  IN  RELATION 
TO  THE  NORMAL  RECURRENT  WORK 

A  new  line-up  of  the  work  or  its  full  development  in  another 
locality  may  be  the  cause  for  the  abandonment  of  investments  which 
the  forester  can  not  afford  to  lose.  Combining  administrative  units 
(ranger  districts  and  forests),  completion  of  timber  cutting,  and  other 
not  unusual  steps  which  throw  the  balance  of  work  to  another  locality 
have  left  many  ‘‘white  elephant’^  improvements  on  hand.  That 
other  concerns  have  made  similar  mistakes  (one  of  the  transcontinental 
railroads  has  built  three  and  abandoned  two  grades  through  the 
mountains  of  Montana)  is  of  little  comfort  to  the  executive  who  is 
trying  to  make  a  good  financial  showing. 

AIM  9.  TO  RELEASE  FUNDS  FOR  DEVELOPMENT  WORK  AND  FOR  SALARY  INCREASES 

If  additional  financing  is  not  available  in  adequate  amounts  for 
desired  research  or  other  classes  of  development  work,  or  for  increases 
in  compensation  for  the  workers,  and  it  usually  is  not,  then  such 
funds  can  only  be  obtained  from  savings  made  as  a  result  of  better 
management. 

AIM  10.  TO  DETERMINE  TRAINING  NEEDS 

That  this  is  an  exceedingly  important  problem  is  apparent  when 
working  with  bright  young  men  who  are  willing  and  anxious  to  get 
the  results  expected  of  them,  but  do  not  know  how  to  do  so.  This  is 
true,  too,  with  older  employees  who  are  often  stationed  in  isolated 
localities  and  have  not  kept  themselves  informed  of,  or  used  the  best 
practices  in  handling  their  units. 

AIM  11.  TO  DISCOVER  AND  MAKE  AVAILABLE  FOR  FUTURE  USE  THE  BEST  TECHNIC 
DEVELOPED  BY  SUCCESSFUL  MANAGERS,  INCLUDING  THE  EXPERIENCE  OF  LOCAL 
MEN 

A  homely  but  forceful  example  of  this  need  is  frequently  found  in 
the  lost  time  and  missteps  of  a  young  forester  when  he  takes  over  a 
unit  which  has  been  administered  successfully  by  his  predecessor,  who 
left  no  record  of  all  the  excellent  practices  he  had  developed  through 
years  of  effort  in  that  particular  place. 

GENERAL  PROBLEMS  AND  AIMS 

The  foregoing  outline  makes  no  pretense  of  being  exhaustive,  for 
the  problems,  direct  and  indirect,  inherent  in  an  organization  are  so 
broad  that  they  touch  upon  practically  all  features  of  management. 
Some  of  the  additional  needs  of  forest  administration  which  are 
common  to  many  lines  of  work  are  given  as  follows: 

“To  make  possible  a  higher  standard  of  living  as  a  result  of  in¬ 
creased  income  to  workers;  *  *  * 

“To  assure  the  highest  opportunity  for  individual  capacity  through 
scientific  methods  of  work  analysis  and  of  selection,  training,  assign¬ 
ment,  transfer,  and  promotion  of  workers;  *  *  * 

“To  develop  self-confidence  and  self-respect  among  workers 
through  opportunity  afforded  for  understanding  of  one’s  own  work 
specifically,  and  of  plans  and  methods  of  work  generally. 
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“To  develop  self-expression  and  self-realization  among  workeis 
throiigli  the  stimuJative  influence  of  an  atmosphere  of  research  and 
valuation,  through  understanding  of  plans  and  methods,  *  *  * 

“To  build  character  through  the  proper  conduct  of  work; 

“To  promote  justice  through  the  elimination  of  discriminations 
in  wage  rates  and  elsewhere;  *  *  * 

“To  promote  *  *  *  spirit  of  teamwork;  *  *  * 

p.  16-17). 

“One  of  the  principal  concerns  of  the  business  ad ministrator  should 
be  to  analyze  and  study  the  trends  in  his  own  organization  so  that 
he  may  be  in  a  position  to  correct  tendencies  which  are  not  in  harmony 
with  the  achievements  of  increasingly  successful  operating  results. 
On  the  human  side,  this  consideration  gives  warrant  for  more  ex¬ 
tended  reference  to  the  problem  of  the  executive  overload  *  * 

No  one  who  is  at  all  familiar  with  life-insurance  statistics  can  fail  to 
recall  the  material  increase  in  mortality  during  middle  life  which 
has  taken  place  in  the  past  few  decades  because  of  organic  diseases 
of  the  heart  and  Iddneys.  This  condition  may  be  traced  directly 
to  the  high  pressure  attending  the  *  *  *  complexities  of  modern 

business  affairs,  *  .  *  *  the  load  which  many  executives  are 

compelled  to  carry  and,  finally,  their  unwillingness  to  be  controlled 
by  the  rule  of  moderation  {13,  p.  16-17). 

“The  overload  also  has  its  bad  effects  upon  the  assistant  supervisory 
force  for  ‘instead  of  being  trained  to  carry  a  large  part  of  the  burden, 
these  men  are  only  too  often  compelled  to  stand  by  with  stifled  initi¬ 
ative  and  observe  their  superiors  gradually  wearing  themselves  out. 
*  *  *  a  determined  attempt  must  be  made  to  effect  an  even 

distribution  of  the  executive  load  so  that  balanced  teamwork  may 
be  substituted  for  the  often  poorly  integrated  and  nugatory  efforts 
of  well-meaning  but  individualistic  executives  whose  personalities 
and  temperaments  must  be  held  in  check  for  the  common  good 
(13,  p.  17). 

“The  neglect  of  management  *  *  *  often  results  in  a  con¬ 

dition  of  excessive  centralization  which  tends  to  place  grave  strains 
upon  those  at  the  top  and  to  atrophy  the  development  of  the  oper¬ 
ating  units  *  *  other  hand  it  is  not  unusual  *  *  * 

to  find  that  the  reverse  condition,  i.  e.,  extensive  decentralization, 
exists’’  (13,  p.  16). 

While  always  recognizing  and  capitalizing  human  differences, 
obtain  the  “integration  of  individual  interests  and  desires  with 
group  interests  and  desires  and  of  individual  capacities  with  the 
requirements  of  group  purposes”  (24,  p.  11). 

METHODS 

With  the  problems  clearly  recognized,  the  use  of  job-load  study 
and  planning  in  the  solution  of  such  problems  depends  on  the  analysis 
of  the  job  requirements  on  the  basis  of  facts,  and  the  elimination, 
so  far  as  practicable,  of  guesswork  or  opinions.  This  requires 
patience  and  painstaking  care.  There  is  no  royal  road  to  good  job 
analysis.  Short  cuts  lead  to  inaccuracies  and  distorted  pictures. 

Recent  experience  in  forest  administration,  as  well  as  the  ac¬ 
cumulated  experience  of  others,  shows  the  following  as  the  minimum 
steps  which  should  be  taken  for  a  reasonably  adequate  job-load 
analysis  in  this  type  of  work. 


SYNOPSIS 


PRELIMINARY  WORK 

Obtain  a  background  and  general  view  of  the  work  and  conditions 
affecting  it. 


Part  1.  The  Job  Descriptions 

Step  1.  Objectives — defining  the  desires  and  reasonably  attainable 
objective  in  each  main  branch  of  forest  activities. 

Step  2.  Breaking  each  activity  up  into  the  component  jobs  which 
must  be  performed  to  attain  the  objective,  and 

Step  3.  Determining  and  recording  the  job  specifications — in  terms 
of  standards  of  perfection  and  intensity,  methods,  and  practice — 
needed  to  attain  the  objective. 

Step  4.  Determining  and  recording  the  unit  time  requirements  for 
doing  each  job  properly. 

Part  2.  The  Job  List 

Step  5.  Grouping  the  separate  jobs  into  the  periods  (months)  during 
which  they  should  be  done. 

Part  3.  The  Plan 

Step  6.  Reassembling  the  separate  jobs  into  an  integrated  plan  of 
action — schedufing — planning  and  routing,  including  trip  plans. 

MISCELLANEOUS 

Step  7.  Conclusions  and  recommendations,  foreword  and  instruc¬ 
tions. 

Step  8.  Making  the  plan  work — follow-up. 

Step  9.  Correlation — review — reasonably  uniform  methods. 

Step  10.  Obtaining  the  desired  quality  of  work — inspection. 

Details  and  discussions  of  each  of  these  steps  follow. 
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Obtain  a  background  and  general  view  of  the  work  and  conditions 
affecting  it. 

Before  making  the  analysis  of  any  particular  administrative  unit 
some  idea  of  the  local  peculiarities  that  the  forester  has  to  deal  with 
should  be  obtained.  This  can  be  done  to  some  extent  by: 

(1)  Showing  on  a  base  map  where  the  work  is  located — the  saw¬ 
mills,  the  guard  stations,  the  probable  location  of  improvement  crews, 
the  important  special  uses  and  public  camps,  telephone  lines,  and 
roads  and  trails  to  be  maintained,  the  area  grazed  divided  into  the 
allotments  and  seasonal  ranges  which  the  permittees  are  required  to 
adhere  to,  and  other  controlling  factors  on  the  area. 

(2)  Riding  or  otherwise  traveling  over  the  unit  the  way  it  should 
be  covered — not  rushed — and  noting  the  time-consuming  items.  The 
point  to  guard  against  here  is  not  to  accept  past  practice  as  the  proper 
practice,  but  to  decide  how  each  job  should  be  done  in  a  balanced  way 
and  then  to  make  a  time  study  of  how  long  it  takes  to  do  it.  Inspec¬ 
tion  of  guard  stations,  range  inspection,  sale-operation  inspection, 
and  so  on  through  the  line-up  of  work — all  of  it  is  susceptible  to  this 
form  of  study. 

(3)  Making  a  detailed  diary  analysis,  segregating  those  jobs  which 
can  not  be  foreseen  and  the  intangibles  from  the  routine  work  where 
possible.  Decide,  from  discussion  with  the  employee,  what  he  feels 
are  the  time  consumers  or  interjerers  on  his  unit.  Make  a  caption  for 
each  of  these  items  and  determine  what  they  amount  to  for  a  season. 
.ds  a  guide  for  future  action,  consider  whether  they  have  been  overdone  or 
neglected. 

PART  1.  THE  JOB  DESCRIPTIONS 

STEP  1.  OBJECTIVES— DEFINING  THE  DESIRED  AND  REASONABLY  ATTAINABLE 
OBJECTIVE  IN  EACH  MAIN  BRANCH  OF  FOREST  ACTIVITIES 

These  ‘‘main  branches”  may  be,  for  example:  Forest  management, 
including  timber  sales,  planting,  insect  control;  range  management, 
including  grazing  and  wild  life;  land  use,  including  recreation,  acquisi¬ 
tion;  operation,  including  improvements,  finance,  personnel ;  con¬ 
trol;  engineering;  accounts.  Research  and  public  relations  may  be 
treated  as  a  part  of  each  branch  or  handled  as  separate  branches. 

It  will  be  noted  in  the  numbered  steps  above  that  all  pyramid  toward 
attaining  the  objective.  To  fulfill  all  of  its  possibilities,  the  objective 
should,  therefore,  be  thoughtfully  prepared  and  specific.  It  is  also 
essential  that  the  objective  be  reasonably  attainable,  or  it  will  tend 
to  discourage  rather  than  to  give  that  incentive  to  distinguished 
effort  which  a  visible  goal  adds  to  any  contest. 

Despite  the  commonplaceness  of  these  principles,  it  is  not  unusual  to 
find  them  violated  in  such  “objectives”  as:  “Reduce  the  area  burned 
to  the  minimum,”  or  “reduce  the  area  burned  to  0.05  per  cent,”  for 
forests  which  under  fairly  good  management  have  so  far  burned  an 
average  per  year  of  possibly  0.5  per  cent  of  their  area.  Little  con¬ 
sideration  is  needed  to  show  that  these  set-ups  are  weak  in  at  least 
two  main  features.  First,  no  mention  is  made  of  permissible  costs, 
and  since  almost  anything  can  be  obtained  in  the  line  of  reduced  area 
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burned,  if  costs  are  disregarded,  costs  should  run  at  least  a  close 
second  in  importance  with  the  burned-area  statement  in  any  fire- 
control  objective.  The  other  weakness  is  in  the  lack  of  a  definite 
goal  in  terms  of  permissible  burned  area.  Minimum provides  no 
gauge  by  which  results  may  be  measured.  In  the  ^‘0.05  per  cent'’ 
program,  the  reduction  aimed  at  is  so  much  greater  than  can  reason¬ 
ably  be  expected  within  the  early  future  that  under  normal  conditions 
such  an  objective  will  leave  a  sense  of  futility  with  the  organization. 
A  better  wording  would  be:  “During  the  period  1932-1937,  reduce 
the  average  area  burned  per  year  to  not  more  than  0.2  per  cent  at 
an  average  cost  per  year  of  not  more  than  2  cents  per  acre." 

STEP  2.  BREAKING  EACH  ACTIVITY  UP  INTO  THE  COMPONENT  JOBS  WHICH  MUST 
BE  PERFORMED  TO  ATTAIN  THE  OBJECTIVE  AND 

STEP  3.  DETERMINING  AND  RECORDING  THE  JOB  SPECIFICATIONS— IN  TERMS  OF 
STANDARDS  OF  PERFECTION  AND  INTENSITY,  METHODS  AND  PRACTICE— NEEDED 
TO  ATTAIN  THE  OBJECTIVE 

“The  present-day  methods  of  job  analysis  enlist  the  cooperation  of 
the  entire  organization"  {4,  p.  88).  In  the  course  of  the  study,  there¬ 
fore,  the  points  of  view  of  the  local  officer,  of  his  supervisor,  and  of  the 
higher  officials  should  be  sought  by  the  analyst,  and  these  viewpoints 
merged  and  reconciled. 

It  is  difficult  not  to  digress  at  this  point  and  discuss  fully  the  tre¬ 
mendous  value  of  this  procedure.  It  results  in  widespread  education 
on  the  part  of  all  the  participants.  It  promotes  a  common  under¬ 
standing  of  the  work  between  subordinate  and  supervisor.  It  disen¬ 
tangles  misunderstandings  which  are  almost  certain  to  have  developed 
from  long-distance  supervision  inherent  in  the  work.  Such  con¬ 
sideration  establishes,  clarifies,  and  defines  in  specific  form  both  the 
minor  and  the  major  duties  of  the  employee,  and  he  acquires  an 
understanding  of  his  work  which  he  could  scarcely  have  had  before. 
Its  value  is  so  outstanding  that  it  has  become  recognized  as  one  of 
the  main  aims  or  benefits  of  the  job-load-analysis  project.  In  this 
connection,  nevertheless,  it  is  well  to  bear  in  mind  that  one  of  Casson's 
Seven  Mistakes  in  Management  includes,  “substituting  a  discussion 
for  an  investigation."  Five  or  six  opinions  are  not  necessarily  better 
than  one.  All  may  be  quite  worthless.  It  was  no  doubt  similar 
convictions  which  led  to  at  least  two  of  Taylor’s  principles  (16). 
The  first  is  to  secure  the  facts.  Investigation,  research,  and  experi¬ 
ment,  including  analysis,  measurement,  and  comparison,  constitute 
the  only  sound  basis  for  solving  managerial  problems.  The  results  of 
research,  investigation,  and  experiments  must  be  made  available  in 
the  form  of  defined  and  published  standards.  These  standards  serve 
as  common  goals  or  methods,  and  replace  chance  so  far  as  possible. 
This  is  the  second  of  the  Taylor  principles — the  establishment  of 
standards. 

The  definition  of  a  standard  in  scientific  management  according  to 
Hathaway,  as  quoted  by  Bryant  and  Schulz  (7,  p.  196)  is  “that  which 
is  set  up  as  *  *  *  a  criterion,  established  as  a  result  of  scientific 

investigation  representing  the  present  stage  in  the  development  of  the 
art."  This  subject  is  further  amplified  in  the  manual  of  Management 
Engineers  (7,  p.  196)  to  the  effect  that,  a  condition  or  procedure  can  not 
be  considered  as  standard  until  research,  experiment,  and  use  have 
proved  conclusively  that  for  the  particular  purpose  it  is  superior  to  any 
other  condition  or  procedure.  A  third  authority  (15,  p.  3)  states  that  a 
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standard  is  ‘‘a  carefully  thought  out  method  of  performing  a  function. 
It  does  not  in  any  way  involve  the  idea  of  perfection  but  simply 
represents  the  best  method  which  can  be  designed  at  the  time  the 
standard  is  drawn. Note  that  all  agree  that  a  standard  is  fixed 
only  until  a  supplanting  standard  has  been  discovered  that  warrants 
the  expense  of  change. 

Check  List  of  Jobs 


The  objective  for  each  main  branch  of  the  work  being  established 
and  the  definition  of  standards  being  understood  by  the  participating 
group,  the  analysis  is  continued  by  listing  each  activity  and  job  that 
might  contribute  to  the  attainment  of  the  objective.  This  list  can 
be  readily  made  by  segregating  the  work  of  each  main  branch  into 
its  major  activities  and  by  following  each  activity  through  all  of  its 
processes.  In  addition,  information  available  on  related  subjects  in 
books,  conference  reports,  instructions  used  by  other  foresters,  and 
similar  sources  should  be  scanned  in  order  to  find  new  ideas  which  may 
contribute  to  the  betterment  of  the  technic  involved.  Thus,  the 
branch  of  forest  management  might  have  as  its  major  activities: 


Management  plans. 
Timber  sales. 
Planting. 


Insect  control. 

Records. 

Research  and  other  development  work. 


Specimen  check  list  of  timber-sale  jobs: 


Survey. 

Appraisal. 

Selling  campaign. 
Contracts  and  bonds. 
Marking  boundries. 

Sale  by  tree  measurement. 


Marking  trees. 

Woods  supervision. 

Scaling. 

Brush  disposal. 

Inventory  of  cut-over  area. 
Reports. 


Continuing  with  these  steps  calls  for  the  further  breaking  up  of 
each  of  these  jobs  into  such  minor  component  parts  or  elements  as 
will  aid  in  the  analysis. 


Developing  the  Job  Specifications 

Each  element  on  the  Check  List  of  Jobs  should  now  be  subjected  to 
a  critically  analytical  determination  of:  (A)  Why;  (B)  What  and 
Who;  (C)  How;  (D)  Where;  (E)  When;  (F)  How  much  (quantity)? 


(A)  WHY? 

This  question  provides  the  opportunity  to  eliminate  duplicated  and 
unnecessary  work.  In  the  study  especially  of  older  established  posi¬ 
tions,  it  often  results  in  astonishing  savings. 


(B)  WHAT  AND  WHO? 

The  relative  weight  of  the  load  of  a  position  being  analyzed  de¬ 
pends  in  major  part  on  the  volume  of  recurrent  work  which  should 
be  handled  during  the  peak  season  by  that  position. 

Recurrent  and  Nonrecurrent  Work 

‘‘Recurrent  work’’  has  been  properly  defined  as  that  which  occurs 
year  after  year  and  “nonrecurrent”  as  that  which  takes  place  only 
sporadically.  An  example  of  the  former  is  range  inspection.  An 
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example  of  the  latter  is  the  supervision  of  the  building  of  a  dwelling. 
It  is  to  be  emphasized  that  while  specific  individual  development 
jobs  or  studies  may  not  be  recurrent,  groups  of  them  may  combine 
to  make  a  recurrent  activity  and  from  that  an  annual  recurrent  set 
of  jobs  under  that  activity.  For  example,  the  supervision  of  con¬ 
struction  of  a  particular  trail  is  not  a  recurrent  job.  But  if  it  is 
planned  to  have  construction  crews  on  one  trail  or  another  in  the 
district  year  after  year,  then  trail-construction  work  in  that  unit  is 
recurrent.  Again,  a  particular  planting  project  may  not  be  a  re¬ 
current  job.  But  if  a  forest  unit  has  a  certain  amount  of  planting 
year  after  year,  then  planting  would  be  a  recurrent  job.  Land  ex¬ 
changes  might  likewise  form  a  recurrent  job.  Numerous  other 
examples  could  be  given. ^ 

Cases  may  also  occur  in  which  part  of  an  activity  is  recurrent  and 
part  is  nonrecurrent.  For  example,  a  certain  quantity  of  timber- 
sales  cutting  can  be  expected  from  year  to  year,  but  in  some  one  year 
there  may  be  an  especially  large  quantity,  due  to  fire-killed  timber 
or  special  project  demand.  Or  a  district  may  have  a  specially  large 
trail  program  for  one  year  and  a  smaller  yearly  quantity  of  that  work 
as  a  rule. 

Anticipated  Jobs 

Only  such  jobs  as  are  reasonably  certain  to  materialize  should 
be  considered.  An  analysis  cluttered  up  with  fanciful  jobs  is  of 
little  value.  If  the  month  in  which  they  will  be  done  is  unknown 
assign  them  to  the  most  likely  one.  Many  analyses  made  during 
the  past  allotted  time  for  proposed  sales  that  have  not  materialized. 
Moral:  Keep  contact  with  the  ground  in  forecasting  prospective 
business. 

Foreign  Jobs 

If  it  is  planned  to  assign  the  official  temporarily  to  another  field 
unit  or  office  to  do  work  which  is  not  properly  chargeable  to  his  own 
administrative  unit,  manifestly  such  job  time  should  not  enter  into 
the  work  load  of  his  unit,  but  is  needed  for  the  plan.  Such  jobs 
should  be  listed  in  parts  1,  2,  and  3,  and  the  time  mentioned  but 
not  entered  in  the  time  columns. 

Commensurate-Caliber  Jobs 

The  specifications  should,  with  the  minor  exceptions  mentioned 
below,  finally  include  only  that  work  which  is  of  a  caliber  commensurate 
with  the  caliber  of  the  position  being  analyzed  and  should  include  all 
of  the  work  of  that  caliber  which  should  be  done  on  the  forest  unit  being 
analyzed,  regardless  of  who  may  do  the  work  and  whether  or  not  time 
and  man  power  are  available  to  accomplish  it.  In  analyzing  a  super¬ 
visor’s  job,  for  example,  care  should  be  taken  to  include  all  of  the 
work  which  under  good  executive  management  should  be  done  by 
the  supervisor  and  his  assistant  supervisor  and  to  exclude  work  which 
can  and  should  be  done  by  clerks,  guards,  scalers,  laborers,  and  others 
of  subsupervisory  caliber.  Also  exclude  work  which  should  be  done 
by  those  in  a  higher  position  or  by  specialists  not  attached  to  the 
local  staff.  Where  these  distinctions  are  not  clear  the  part  of  the 
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work  which  should  be  done  should  be  specifically  stated.  It  may 
be  to  plan,  or  initiate,  or  inspect,  or  assist,  or  actually  do  the  job. 
That  there  are  alternatives  makes  it  necessary  to  specify  which  is 
used  as  the  basis  for  analysis. 

In  the  studies  of  supervisor  positions  on  the  national  forests,  ad¬ 
herence  to  the  foregoing  resulted  in  delegating  to  the  capable  ranger 
force,  to  the  executive  assistants,  and  at  times  to  special  crews  many 
tasks  which  had  formerly  been  done  by  staff  men.  Likewise  in  an¬ 
alyzing  ranger  positions  it  was  found  best  to  delegate  to  short¬ 
term  men  much  of  the  actual  labor  on  improvements  and  similar 
subranger-caliber  work  that  the  ranger  had  hitherto  done.  Com¬ 
mon-sense  exceptions  to  this  provided  that  the  ranger  do  these  jobs 
during  slack  periods,  if  there  were  any,  and  handle  odds  and  ends 
of  relatively  nontime-consuming,  subranger-caliber  work  at  isolated 
points,  provided  he  could  do  it  at  less  cost  in  connection  with  his 
other  duties,  than  it  would  cost  if  done  by  a  guard  or  laborer. 

Good  organization,  high  productivity,  and  effective  team  work 
are  so  well  served  by  care  in  confining  the  specifications  on  recurrent 
jobs  to  duties  belonging  to  those  job^s,  that  the  importance  of  care 
in  this  respect  can  hardly  be  overemphasized.  Experience  has 
shown  that  the  importance  of  the  proper  delegation  of  work  needs 
more  emphasis  than  it  ordinarily  receives.  Avoiding  specifications 
which  contemplate  the  performace  of  duties  which  belong  to  a  position 
higher  in  the  organization  scale  is  sometimes  equally  important 
although  often  not  so  readily  apparent. 

(C)  HOW? 

As  brought  out  in  the  discussion  of  other  phases  of  the  analysis, 
to  answer  this  all-important  question  properly  requires,  among  other 
desirable  traits,  an  open  mind,  analytical  ability,  a  broad  knowledge 
of  the  subject  involved,  and  all  of  the  intelligence,  hard  work,  and 
time  that  can  be  devoted  to  it.  Plans  now  being  used  in  handling 
many  classes  of  forestry  work  could  be  improved  if  studied  by  re¬ 
search  methods.  These  should  be  used  to  the  fullest  practicable 
extent  in  making  the  analysis.  If  they  can  not  be  utilized,  however, 
tremendous  advances  can  be  made  by  providing  for  the  work  to  be 
done,  and  having  it  done  as  well  as  possible,  by  methods  which 
have  already  been  developed.  This  will  frequently  be  the  way  in 
which  the  first  analysis  of  a  position  must  be  made.  The  analysis 
can  then  be  strengthened  piecemeal  as  data  from  studies  become 
available. 

Determination  of  ^‘how”  frequently  involves  the  technics  of  job 
analysis  as  they  have  been  developed  in  industrial  practice. 

(D)  WHERE? 

Often  there  is  a  choice  between  several  places  in  which  to  do  the 
work — scale  at  the  mill  or  in  the  woods? — take  applications  at  the 
settlers’  houses,  in  certain  towns,  or  at  the  headquarters?  etc.  In 
some  instances  it  should  be  concentrated,  under  other  conditions 
dispersed.  Since  the  job  description  should  be  specific,  this  point 
should  be  settled  and  included  in  the  specifications. 
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(E)  WHEN? 

In  most  localities  work  ‘‘peaks”  during  some  part  of  the  year, 
usually  the  summer  months.  Some  of  the  jobs  can  not  be  done  at 
any  other  time,  others  may  be  done  during  either  peak  or  nonpeak 
periods.  The  most  skillfully  prepared  specifications  provide  for  jobs 
which  can  be  so  transposed  as  to  be  handled  outside  the  peak  season 
whenever  possible.  This  principle  is  being  followed  when,  for  example, 
a  forest  officer  prepares  for  a  serious  fire  season  by  doing  15  to  30  days 
of  work  marking  on  his  timber  sales  before  the  opening  of  the  fire 
season  and  thereby  reduces  the  pressure  on  his  peak  months  to  this 
extent. 

The  question  “When?”  also  brings  up  the  matter  of  frequency. 
How  often  should  each  mill  be  visited  for  scaling  purposes?  How 
often  should  each  grazing  allotment  be  inspected?  How  often  should 
each  fireguard  be  inspected?  How  often  should  each  report  be 
submitted?  These  and  similar  questions  should  be  answered  in  the 
job  descriptions  as  finally  drafted. 

One  of  the  most  difficult  activities  to  handle  in  an  analysis  and  plan 
is  that  of  training  fireguards  and  establishing  them  at  their  points  of 
duty.  This  is  because  it  is  impossible  to  forecast  weather  conditions 
for  any  length  of  time  and  determine  the  date  when  the  fire  season 
will  open  and  the  guards  be  needed.  From  year  to  year,  there  is  as 
much  as  two  or  three  weeks’  variation,  sometimes  more,  between  the 
opening  dates.  On  forests  which  employ  a  large  number  of  guards 
an  unpredictable  activity  of  such  great  volume  and  importance  is 
liable  to  disrupt  all  of  the  work  to  be  done  at  the  beginning  of  the 
peak  season,  and  to  such  an  extent  that  the  plan  of  work  can  not  be 
caught  up  with  for  a  month  or  more.  Experience  has  shown,  more¬ 
over,  that  after  the  probable  date  of  the  opening  of  the  fire  season, 
heavy  winds  and  hot  weather  may  convert  an  apparently  safe  situation 
into  serious  fire  conditions  within  a  few  days.  To  meet  these  major 
difficulties  it  is  now  considered  best  practice  to  fix  the  date  for  the 
guard  training  camps  early  enough,  and  regardless  of  possible  wet 
weather,  to  be  sure  that  this  important  work  is  done  before  the  break 
of  fire  weather.  The  guards  are  then  immediately  placed  and 
trained  at  their  points  of  duty.  If,  then,  conditions  are  still  safe,  the 
guards  are  put  on  other  work  from  which  they  can  independently 
reach  their  stations  and,  without  disrupting  the  smooth  handling  of 
the  forest  work  as  a  whole,  be  prepared  for  action. 

(F)  HOW  MTJCH  (QUANTITIES)? 

As  stated  in  paragraphs  (B)  and  (C),  the  volume  of  peak-season 
work  controls  to  a  major  extent,  the  weight  of  the  job  load.  Ac¬ 
cordingly,  it  is  necessary  that  the  determinations  of  volume  quantities 
be  as  accurate  as  possible.  Due  to  the  variation  by  seasons  in  number 
of  fires,  in  the  volume  cut  on  timber  sales,  in  the  amount  of  money 
available  for  improvements,  and  so  on,  this  is  at  times  a  difficult 
problem  to  meet.  For  such  activities  as  are  fairly  well  stabilized  the 
current  quantities  should  be  used.  For  the  other  lines  of  work  it  is 
often  best  to  use  as  a  forecast  of  the  annual  job  of  the  future,  the 
average  of  the  last  five  years,  modified  by  any  clearly  foreseeable 
changes  for  the  next  few  years.  The  point  to  bear  in  mind  here  is 
that  the  analysis  should  show  the  job  load  as  it  will  veiy  likely  be  for 
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the  next  few  years  or,  if  the  management  wishes  to  do  so,  the  quantity 
figures  may  be  a  forecast  covering  a  longer  period.  This  would  be 
desirable  for  use  in  determining  the  best  location  of  expensive  i  mprove- 
ments  and  for  deciding  the  more  final  line-up  of  administrative  divisions. 
However,  for  use  in  getting  the  present  work  load  handled  most  satis- 
factodl}^,  an  analysis  should  be  made  on  the  basis  of  the  volume  of 
work  during  the  reasonably  early  future — one  to  three  years.  Experi¬ 
ence  has  shown  that  forecasts  are  ordinarily  too  optimistic.  For  this 
reason  the  use,  as  expressed  above,  of  current  figures  or  past  averages 
usually  stiows  the  best  results  when  “actuals’’  are  eventually  com¬ 
pared  with  the  estimates. 

The  total  quantity  of  nonrecurrent  jobs  in  view  for  the  next  five 
years  or  so  should  be  shown.  This  is  done  because  some  of  the 
programs,  such  as  timber  surveys,  are  often  obviously  too  large  to 
complete  in  one  year,  but  a  proportionate  amount  of  them  may  be 
done  each  year. 

The  quantity  figures  shown  should  be  those  used  in  analyzing  the 
job;  that  is,  give  the  number  in  each  instance,  of  acres  to  cruise, 
logs  to  scale,  trees  to  mark,  crews  and  guards  to  supervise,  fires  by 
classes  to  be  handled,  and  other  significant  details  which  will  bring 
out  the  amount  of  work  involved.  A  job  described  as  “cruise  the 
Big  Draw  logging  chance”  means  fittle  in  terms  of  quantity  unless  the 
acreage  is  stated  and  the  percentage  to  be  covered  by  estimate  is 
given. 

Other  detailed  steps  which  are  taken  in  arriving  at  the  figures  used 
in  the  analyses  and  which  would  unduly  burden  the  job  specifications 
should  be  retained  and  included  in  the  appendix. 

In  the  written  specifications  the  quantities  should  be  shown  so  that 
the  peak-season  figures  can  be  easily  segregated.  This  can  be  done 
by  showing  two  figures  for  work  which  extends  beyond  the  peak 
period:  (1)  The  peak-season  quantity,  and  (2)  the  total  or  “out-peak” 
figure.  In  the  more  complete  analyses  it  is  highly  preferable  to  show 
the  amount  which  will  probably  be  handled  each  month  or  on  each 
trip. 

UNEXPECTEDS 

Work  of  the  unexpected  class  has  wrecked  the  effectiveness  of 
many  analyses  and  plans.  Unusual  care  should  therefore  be  taken 
in  preparing  for  it.  After  being  sure  that  this  field  of  variables  is 
limited  to  the  utmost  by  consideration  of  all  the  available  information 
the  best  guide  for  the  future  is  the  past  average  experience  to  the 
degree  the  action  taken  on  previous  unexpecteds  was  satisfactory,  and 
considering  whether  the  trend  actually  points  toward  more  or  less  of 
them.  Past  records  frequently  show  that  as  many  anticipated  jobs 
do  not  materialize  as  there  are  unexpecteds  which  arise.  One  may 
balance  the  other.  The  need  to  take  advantage  of  this  give-and-take 
in  the  current  work  is  often  overlooked  by  those  who  find  it  difficult  to 
follow  plans  based  on  analysis. 

LOCAL  ANALYSIS 

Experience  has  shown  the  need  for  repeating  frequently  that  the 
analysis  in  all  of  its  details  should  be  based  on  the  needs  of  the  local 
and  particular  situation  being  studied. 
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CONSIDERATION  OF  COSTS 

Another  point  which  is  of  major  importance  is  that  at  this  stage  of 
the  analysis,  the  standards  should  be  such  as  will  attain  the  desired 
objective  in  quality  at  minimum  costs  practically  regardless  of  what 
those  costs  may  be.  Ordinarily  the  sense  of  proportion  among  the 
local  and  particularly  among  the  more  objectively  minded  outside 
members  of  the  group  participating  in  the  study  is  the  only  check 
needed  in  the  application  of  this  principle. 

CORRELATION 

In  organizations  composed  of  several  administrative  units — 
forests  or  districts — doing  the  same  class  of  work,  the  standards  for 
each  forest  should  be  similar,  to  the  degree  the  work  and  conditions 
affecting  the  work  are  similar.  Otherwise  the  results  obtained  on  the 
separate  forests  will  bear  no  relation  to  their  relative  needs.  Note 
that  this  does  not  mean  that  special  conditions  on  local  areas  will  not 
be  covered  by  special  local  standards.  The  idea  of  local  standards 
to  meet  local  needs  is  the  keystone  of  job-load  analysis  as  applied  to 
forest  work.  The  need  for  correlation,  nevertheless,  is  usually  present 
if  more  than  one  unit  is  involved.  Consider,  for  example,  the  in¬ 
accuracies  which  would  arise  from  comparing  the  results  obtained  on 
two  forests,  if  one  is  financed  to  meet  standards  which  will  hold  the 
area  burned  to  0.1  per  cent  and  an  entirely  similar  forest  is  expected 
to  meet  the  same  objective,  but  is  financed  on  the  basis  of  decidedly 
lower  standards. 

FORM  OF  SPECIFICATIONS 

Since  vagueness  is  the  chief  source  of  confused  thinking  and  analyz¬ 
ing,  the  job  specifications  to  be  of  frequent  and  effective  use  must  be 
specific,  clear,  to  the  point,  and  brief.  They  should  not,  however,  be 
too  sketchy.  Details  of  policy,  experiments,  and  other  material  on 
which  they  are  based  should  be  segregated  in  some  other  place,  such  as 
an  appendix  or  handbook,  so  as  not  to  burden  the  employee  with  the 
necessity  for  repeatedly  searching  through  long  paragraphs  to  find 
the  operating  standards.  This  is  essentially  the  idea  also  expressed 
in  the  pamphlet.  Instructions  for  Writing  Job  Specifications,  published 
by  the  American  Council  on  Education  {!). 

USE  OF  NORMAL  STANDARDS 

The  process  of  drafting  job  standards  and  specifications  is  often 
simplified  greatly  when  policies  and  throughly  tested  and  applicable 
standards  are  already  available,  as  is  the  case  for  many  forest  activities, 
but  not  by  any  means  for  all  of  them.  If  these  will  stand  the  test  of 
constant  criticism  and  analysis  from  various  angles,  they  can  be  briefed 
and  employed  in  budding  up  the  standards  used  in  the  analysis  of 
similar  positions.  Extreme  care  to  see  that  such  standards  fit 
local  situations,  together  with  appropriate  cross  referencing,  are 
essential  to  good  workmanship  in  analysis.  Examples  of  this  class 
of  standards  in  common  use  just  at  present  are: 

Each  ranger  district  will  be  given  a  general  inspection  by  a  member 
of  the  supervisory  force  once  each  year  involving  *  *  *. 

The  ranger  will  mark  all  green  saw  timber  that  is  to  be  cut  on  his 
district  *  *  * 

A  member  of  the  supervisory  force  wdl  go  at  once  to  all  fires  on  his 
forest  which  may  become  “extra-period'’  fires  *  *  *. 
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LOCAL  STANDARDS 

In  the  majority  of  instances,  as  stated  before,  local  peculiarities 
require  local  standards,  in  the  development  of  which  the  best  available 
skill,  ingenuity,  resourcefulness,  and  judgment  should  be  used.  Thus, 
in  defining  the  job  of  training  fire  guards,  consideration  should  be 
given  to  such  questions  as: 

Do  all  the  guards  need  training  and  why?  Should  the  guards  be 
trained  in  small  or  large  groups?  Where?  When?  Who  will 
receive  training?  How  many  days  of  group  training  in  camp  will 
be  given  each  type  of  guard?  Will  the  trail  foremen,  road  foremen, 
and  others  attend  the  camp?  Will  any  of  the  laborers  attend? 
How  many  days  should  group  training  be  given?  What  needs  to  be 
done  to  prepare  for  these  camps?  Who  is  to  clean  up  after  the  camp 
is  over,  and  who  is  to  do  the  preparatory  work?  If  it  is  to  be  done  in 
part  by  anyone  but  the  ranger,  define  that  part  and  state  who  is  to 
handle  it.  If  it  is  desired  to  differentiate  between  the  amount  of 
training  at  “point  of  duty’^  to  be  given  to  the  primary  lookouts,  the 
fire  chasers,  and  the  lookout  firemen,  the  new  guards,  and  the  old 
guards,  this  should  be  done.  The  percentage  of  new  men  may  be 
reasonably  determined  by  using  the  turnover  figure  for  the  last 
several  years. 

Another  example,  somewhat  incomplete  but  illustrative  of  the  pro¬ 
cedure,  is  found  in  the  following  considerations  bearing  on  the  job 
specifications  for  marking  timber: 

Can  it  properly  be  done  in  advance  during  nonpeak  periods?  If 
that  is  not  feasible,  should  it  be  done  at  the  time  of  each  scaling  trip, 
or  at  such  frequency  in  connection  with  scaling  trips  as  to  keep  a 

supply  of - M  feet  b.  m.  marked  in  advance?  How  about 

sales  by  tree  measurements  so  as  to  have  the  marking  done  at  the 
ranger’s  convenience  to  eliminate  scaling  and  to  give  the  sale  opera¬ 
tion  more  flexibility?  In  certain  types,  consider  whether  it  would 
be  good  practice  to  mark  the  trees  which  are  to  be  left  rather  than 
those  which  are  to  be  cut.  Would  it  be  safe  and  economical  to  get 
assistance  from  the  supervisor’s  office  or  from  another  ranger  so  as 
to  mark  during  the  off  season  sufficient  timber  to  carry  through  for  a 
year? 

Throughout  this  procedure  thinking  should  be  done  in  terms  of 
alternatives.  Is  there  not  a  better  way  of  doing  things?  Every 
established  standard  and  tradition  offers  a  challenge  to  the  effective 
analyst.  It  is  his  duty  to  question  any  and  all  policies.  If  he  is  not 
satisfied  with  their  basis  he  should  record  his  question  and  if  practi¬ 
cable  suggest  an  improvement;  otherwise  his  apparent  acquiescence 
stamps  the  existing  policies  as  satisfactory.  However,  since  he  does 
not  establish  them,  he  is  of  course,  not  responsible  for  this  controlling 
phase  of  the  analysis  program. 

JOB-LOAD  ANALYSIS  MINUS  TIME  REQUIREMENTS 

Part  1,  completed  as  described  above,  will  be  a  description  of  how, 
where,  and  when  each  job  of  commensurate  caliber  should  be  done 
and  how  much  there  is  of  it.  To  these  points  will  also  be  added  even¬ 
tually  the  time  requirements  for  handling  each  job  properly. 

The  appearance  of  a  job-analysis  sheet  at  this  stage  is  shown  in 
sample. 
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STEP  4.  DETERMINING  AND  RECORDING  THE  UNIT  TIME  REQUIREMENTS  FOR  DOING 

EACH  JOB  PROPERLY 

General 

Since  it  is  most  desirable  to  determine  the  standards  of  methods — 
the  job  specifications — first,  on  the  basis  of  how  they  should  be  done, 
almost  regardless  of  time  requirements,  it  is  the  best  practice,  at  least 
for  the  more  difficult  work,  to  complete  the  job  specifications  before 
undertaking  the  time  studies.  This  is  an  aid  to  more  objective  think¬ 
ing  in  the  establishment  of  standards.  When  normal  standards  are 
used  to  any  great  extent,  however,  the  complete  analysis  of  each  job — 
the  job  specifications  plus  the  time  requirements — may  be  made 
before  taking  the  next  job  up  for  study.  In  using  either  of  these 
methods  it  is  essential  to  objective  thinking  to  avoid  totaling  the  time 
set-up  before  the  complete  analysis  has  been  made.  At  this  stage 
let  the  reasonable  needs  of  the  job  control,  not  the  available  time. 

Applicable  Methods 

In  his  contribution  to  a  notable  symposium  on  Scientific  Manage¬ 
ment  in  American  Industry,  Babcock  (2,  p.  78)  says:  ‘‘The  first 
measure  of  suitability  is  of  course  quality — the  performance  of  the 
operation  so  that  it  results  in  a  predetermined  quality  of  result,  for  if 
the  predetermined  result  is  not  precisely  achieved  the  methods  can 
never  be  ‘  best.’  The  second  measure  of  suitability  is  avoidance  of 
undue  strain  upon  the  operator  and  equipment,  for  if  these  factors 
do  not  stand  up,  the  result  likewise  can  never  be  achieved.  These 
two  criteria  having  been  met,  then  the  measure  by  which  the  best 
remaining  combinations  of  variables  of  conditions  and  method  are 
determined  is  the  shortness  of  the  time  of  performing  the  operation.” 

Degree  of  Accuracy 

Taylor  who  believed  that  the  basic  philosophy  back  of  time  studies 
was  to  find  out  how  long  a  job  should  take,  repeatedly  emphasized 
that  tasks  should  be  set  only  as  the  result  of  scientific  investigation. 
On  the  other  hand  a  more  recent  writer  on  the  subject  {15,  p.  16)  has 
stated:  “Factors  inherent  in  a  given  situation  make  it  necessary  to 
depart  from  a  theoretically  ideal  procedure  and  do  what  is  practically 
possible.”  In  similar  vein  Frederick  explains  that  it  is  unnecessary 
to  be  too  exact  or  to  spend  too  much  to  seek  absolute  accuracy 
and  that  the  engineer  intuitively  uses  a  margin  of  safety  or  factor  of 
possible  error  with  his  calculations. 

Obviously  this  last-described  policy  must  be  followed  with  extreme 
care  or  the  results  will  not  be  defensible.  The  “it  will  Idll  a  day” 
attitude  spoiled  many  of  the  earlier  analyses.  This  statement  by 
Frederick,  however,  supports  the  method  which  has  been  found  to  be 
most  practicable  for  use  in  determining  the  time  needs  of  many  of  the 
lines  of  work  with  which  the  forest  manager  deals.  In  brief,  this 
method  calls  for  obtaining  and  using  the  most  accurate  data  which 
conditions  governing  the  study  will  permit.  This  to  be  followed  by 
additional  studies  which  will  gradually  make  more  accurate  data 
available.  The  same  idea  is  expressed  by  Babcock  {2,  p.  83)  in  the 
statement:  “But  after  such  general  standardization  has  been  effected 
by  one  who  is  expert  *  *  *  g^  strong  sense  of  arrange¬ 
ment  and  order,  time  study  of  the  complicated  operation  *  *  * 

will  disclose  opportunities  for  a  greater  degree  of  refinement  in  organ- 
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ization  of  the  operation.  This  refinement  of  the  operation  itself  is  a 
by-product  of  time  study;  its  major  objectives  are  to  give  planning 
and  control  data  by  determining  the  time  factor  for  each  operation; 

*  *  *  time  and  method  information  for  the  guidance  of  the 

worker;  *  *  *  xmit  times  for  predetermination  of  the  costs  of 

changes  *  *  Time  study  *  *  *  *  *  * 

a  cheap  substitute  for  one  having  skill  *  *  *  genius  for 

order  and  economv. 

Who  Should  Make  the  Time  Studies? 

The  question  who  shall  make  the  time  studies  as  applied  to  the 
work  of  a  forest  manager  is  appropriately  answered  by  Babcock,  who 
quotes  Barth,  and  says  (^,  p.  83):  ‘‘It  is  a  common  misconception 
that  time  study  is  a  necessary  or  good  means  to  discover  useless  or 
wasteful  motions  preliminary  to  standardizing  a  complex  operation. 
‘Such  motions  are  best  ferreted  out  by  common-sense  observations 
on  the  part  of  a  person  well  versed  in  the  trade,  who  has  caught  the 
right  spirit,  without  any  time  study.  The  time  study  properly  comes 
later,  and  may  then  be  made  by  a  person  less  expert  in  the  trade; 
but  no  amount  of  mere  time  study  of  an  unstandardized  complex 
operation  will  directly  lead  to  the  elimination  of  its  useless  or  wasteful 
motions.  *  *  *  Because  of  the  misconception  referred  to,  a  lot 

of  worthless  time  study  is  being  made  the  country  over  by  mere  stop¬ 
watch  men.  Time  study  should  not  be  taken  up  until  conditions  of 

*  *  *  [equipment],  materials,  and  motions  have  all  been  properly 

studied  in  an  everyday,  common-sense,  and  expert  manner,  and  later 
standardized  on  the  strength  of  the  information  thus  gained.’” 

Participation  in  the  studies  by  those  who  are  to  use  the  results  is 
very  desirable  but,  as  stated  in  the  suggestions  for  determining  the 
job  specifications,  an  “outsider”  with  his  more  objective  point  of  view 
should  direct  or  at  least  participate  in  them. 

Average  or  First-Class  Man? 

As  applied  to  industrial  work,  Babcock  (2,  p.  86-87)  states: 
“*  *  *  There  is  no  disagreement  oetween  competent  technicians 

on  the  proposition  *  *  *  time  allowances  for  doing  a 

piece  of  work  should  not  be  based  on  those  of  an  average  man.  Yet 
not  a  few  writers,  unacquainted  with  time  study  but  appraising  it  as  a 
social  institution,  argue  that  an  average  man  should  be  selected  as 
more  properly  representative  of  a  group.  However,  experience  has 
demonstrated  that  selection  of  the  average  man  leads  eventually 
not  only  to  a  practical  nullification  of  any  constructive  results,  but 
frequently  to  confusion  and  disaster.  This  is  because  times  based  on 
an  average  man,  as  so  rated  at  the  beginning  of  betterment  of  con¬ 
ditions  and  methods,  are  likely  to  represent  the  abilities  of  low-grade 
skill  after  betterment  is  completed;  or  put  in  another  way,  time  stand¬ 
ards  based  on  the  study  of  men  rated  highest  at  the  beginning  of 
betterment  are  almost  certain  to  correspond  to  the  competence  of 
average  men  after  betterment  is  completed.” 

What  type  of  man  then  should  be  used?  The  answer  by  Merrick 
{22,  p.  5),  as  summarized  for  his  profession,  is  that  he — “*  *  * 

should  be  advisedly  a  first-class  worker,  skilled  in  the  line  of  activity 
under  investigation  and  of  somewhat  better  than  average  ability 
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*  *  ‘^The  acceptance  of  this  viewpoint  places  upon  manage¬ 

ment  a  definite  responsibility /or  so  selecting,  training,  and  assisting 
the  workers  that  all  those  assigned  to  a  given  kind  of  work  will  be  ^first- 
class’  operators  or  may  properly  he  expected  in  due  time  to  become 
^first  class.’  *  *  *  stated  as  an  axiom  that  for  every 

individual  there  is  some  work  in  which  he  or  she  could  rank  as  first 
class,  and  in  practice  there  is  ordinarily  no  great  difficulty  in  bringing 
about  a  satisfactory  reassignment  of  those  who  have  been  misplaced  ” 
{12,  p.  220).  The  aim  as  expressed  by  Taylor  should  be  to  determine 
the  pace  under  which  men  become  happier  and  thrive.  Having 
determined  the  pace  *  *  of  a  first-class  man,  it  is  a  simple 

matter  to  determine  the  percentage  which  an  average  man  will  fall 
short  of  this  maximum”  {30,  p.  168). 

The  suggestion  that  the  foregoing  principle  may  be  applicable  to  the 
work  of  a  field-going  forest  executive  at  first  often  arouses  vigorous 
protests.  Keconsideration  of  the  full  import  of  the  policy  finds  in  it 
little  if  anything  which  a  progressive  management  is  not  already 
striving  to  put  into  effect. 

Although  the  ‘^first-class  man”  idea  has  been  recognized,  no  partic¬ 
ular  effort,  other  than  the  normal  one  of  selecting  high-grade  men  to 
work  with  in  developing  a  new  method,  has  been  made  so  far  to  use  it 
in  the  studies  here  discussed.  Results  have  been  astonishingly  good 
through  working  with  a  group  and  observing  and  accepting,  as  modified 
by  agreement,  the  time  requirements  of  whomsoever  may  be  occupy¬ 
ing  the  position  being  analyzed.  As  explained  below,  the  “agreement” 
has  resulted  in  using  nothing  more  than  average  to  high-average  figures 
with  the  understanding  that  if  they  were  surpassed  in  actual  use,  the 
time  so  made  available  could  be  used  for  additional  “development” 
work  with  credit  given  accordingly. 

To  use  any  other  method  was  not  deemed  necessary  or  desirable 
at  this  stage  in  the  development  of  attitudes  and  methods,  although 
it  is  contrary  to  the  statement  of  Hathaway  {12,  p.  222)  that — 
“  *  *  *  I  should  consider  figures  arrived  at  as  a  result  of  studies 

of  work  *  *  *  ranging  from  the  fastest  to  the  slowest,  as  not 

being  worth  the  time  and  trouble  taken  to  accumulate  them.” 

The  Criterion  of  Past  Performance 

Past  action  is  often  found  to  be  of  little  value  as  an  indicator  of  what 
should  be  done.  This  extremely  important  point  is  also  frequently 
repeated  in  the  literature  on  scientific  management.  This  is  particu¬ 
larly  true  in  forest  administration.  For  example,  if  an  ofiScial  has 
been  employed  to  handle  the  work  on  a  250,000-acre  unit  which  has 
little  other  business  than  that  connected  with  fire  protection,  possibly 
150  days  a  year  of  his  time  would  be  shown  as  devoted  to  this  one 
activity.  With  the  coming  of  timber  sales,  and  the  handling  of  them 
absorbed  by  merely  diverting  time  from  fire-control  work,  then  his 
“past  actual”  time  would  show  possibly  only  75  days  on  fire  control. 
There  would  have  been  no  change  in  the  volume  of  fire  work,  but  the 
occurrence  of  something  else  to  do  would  have  reduced  his  previous 
past  actual  time  figures  by  half. 

It  will  also  be  clear  that  if  a  forest  officer  has  been  riding  a  hobby 
and  devoting  more  time  to  some  particular  activity  than  the  needs 
of  that  activity  required,  or  if,  for  example,  he  has  been  failing  to 
inspect  his  timber-sale  operations  sufficiently  and  consequently  has 
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not  been  charging  much  time  to  this  work,  then  his  “past  actuals’' 
are  poor  criteria  of  the  time  actually  needed  to  handle  his  work 
properly. 

These  very  raw  illustrations  ax'e  applicable  in  varying  degrees 
whenever  the  past-performance  figures  are  considered  for  possible 
use  in  plans  for  the  future.  Sometimes  they  are  applicable,  but  even 
such  figures  should  be  reanalyzed  to  determine  whether  they  meet  the 
controlling  principle,  that  of  providing  the  proper  time  for  doing  work 
as  it  should  be  done  rather  than  as  it  has  been  done. 

Fatigue 

To  many  who  are  confined  to  one  line  of  work,  the  forest  executive’s 
position  with  its  variety  of  duties  and  its  field  trips  alternating  with 
time  in  the  office,  seems  ideal  so  far  as  its  effect  on  health  is  concerned. 

The  appearance  of  those  who  have  occupied  these  positions  for 
some  time  justifies  this  assumption  to  a  decidedly  mixed  extent. 
In  the  first  place,  the  popular  idea  of  the  work  is  liable  to  overlook  the 
mental  tension  concurrent  with  the  long  difficult  fire  seasons  in  some 
localities.  Nor  is  tiie  executive  always  able  to  free  himself  of  his  work 
with  the  close  of  the  day.  This  is  due  not  only  to  the  difficulty  of  the 
routine  work  but  primarily  to  the  unplumbed  possibilities  of  his  forest 
and  to  the  lack  of  adequate  personal  restraint  in  efforts  to  develop  it. 
In  other  words,  it  is  often  not  the  reasonable  demands  of  the  position 
but  the  personal  drive  of  the  executive  occupying  the  position  that 
leads  to  excessive  strain. 

No  direct  control  over  the  extremely  important  personal-drive 
factor  has  been  attempted  in  these  studies,  other  than  advocating 
adherence  to  a  properly  made  plan  of  work  with  its  temperate  provi¬ 
sions.  This  limits  the  consideration  of  fatigue  to  the  demands  of  the 
work  itself.  In  this  connection  Munsterburg,  as  quoted  by  Vernon 
(S3,  p.  82),  states  that  “the  problem  of  monotony  comes  very  near  to 
the  question  of  fatigue.”  Vernon  (33,  p.  83)  has  also  quoted  Munster¬ 
burg  as  believing  “that  the  feeling  of  monotony  depends  much  less 
upon  the  particular  kind  of  work  performed  than  upon  the  disposition 
of  the  individual  performing  it.”  He  found  many  who  were  doing 
repetitive  work  and  enjoying  it  because  of  their  freedom  to  turn  to 
other  matters.  He  also  found  workers  who  seemed  to  have  really 
interesting  and  varied  activities  who  complained  bitterly  of  their 
monotonous  labor.  The  same  was  observed  in  intellectual  work. 

There  is  considerable  literature  on  the  subject  of  fatigue,  but 
research  in  regard  to  it  does  not  seem  to  have  gone  far  enough  to 
develop  results  which  can  be  used  directly  in  the  study  of  executive 
work.  In  the  meantine,  therefore,  bearing  in  mind  that  the  forest 
executive’s  duties  are  both  physical  and  mental,  experience  and 
judgment  and  the  opinions  of  the  authorities  should  enter  into  the 
use  of  unit  time-study  figures.  Fatigue  according  to  Hathaway 
(12,  p.  238)  “  *  *  *  jg  compensated  for  by  the  inherently  diver¬ 
sified  nature  of  suboperations  or  by  periods  of  inactivity  *  * 

Possible  examples  are  the  changes  in  classes  of  work  between  con¬ 
centrated  mental  effort  in  the  office,  the  physical  job  of  marking 
timber,  and  the  relative  mental  inactivity  required  while  traveling 
between  jobs. 
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It  has  also  been  quite  definitely  shown  that  on  consecutive  jobs 
requiring  concentration,  periods  of  relaxation  should  be  provided  at 
intervals  depending  on  the  nature  of  the  work.  Vernon  {33,  p.  250) 
as  a  result  of  his  studies  states: 

“Up  to  a  certain  j)oint  fatigue  is  a  natural  physiological  condition, 
which  is  inevitably  incurred  as  the  result  of  industrial  work,  and  it 
does  good  rather  than  harm  to  the  worker.  Beyond  this  point  it 
becomes  pathological  and  acts  injuriously  upon  him,  but  the  patho¬ 
logical  condition  arises  so  gradually  out  of  the  physiological,  and 
the  evil  effects  produced  at  first  may  be  so  slight,  that  it  is  quite 
impossible  to  put  a  figure  on  the  line  of  demarcation.  Often  one 
can  judge  only  by  the  cumulative  effects  of  the  over-fatigue,  which 
may  take  weeks,  months,  or  even  years,  to  reveal  themselves  beyond 
question,  and  then  it  may  be  too  late  to  effect  a  remedy.  Hence  the 
employer  who  wishes  to  avoid  all  industrial  conditions  which  injure 
the  health  of  his  employees,  and  the  investigators  *  *  *  often 

have  to  act  *  *  *  on  general  principles.  They  may  not  be  able 

to  adduce  specific  reasons  which  can  be  substantiated  by  direct  appeal 
to  the  industry  or  occupation  under  consideration.  For  technical 
reasons  it  may  be  almost  impossible  at  any  time  to  secure  the  evi¬ 
dence  desired,  or  it  may  take  years  to  accumulate  it.  But  this  is  no 
reason  for  postponing  action.  Let  the  conditions  suggested  by  a 
study  of  other  industries  be  adopted.  *  *  *■  every  substantial 

change  in  industrial  conditions  ought  to  be  regarded  as  an  experiment, 
the  effects  of  which  should  be  carefully  ascertained,”  Vernon  (33, 
p.  48)  also  says  “  *  *  *  ^  great  deal  of  energy  is  expended  if  a 

man  stands  idly  all  day  *  *  *  without  doing  any  work  whatever. 

The  effects  of  noise  *  *  *  inefficient  ventilation  ^  ^  * 

would  account  for  a  good  many  of  the  units  of  energy,  ^ 
shorter  the  hours  worked  the  greater  the  amount  of  energy  available 
for  productive  work  *  *  Hence  the  total  output  would 

increase  more  and  more  as  the  hours  of  work  were  shortened,  were  it 
not  for  another  factor  which  is  acting  in  the  opposite  direction. 
*  *  *  The  greater  the  speed  *  *  *  the  relatively  greater  the 

call  upon  the  physical  energies  of  the  body.” 

It  is  unfortunate  that  the  apparent  lack  of  data  regarding  fatigue  as 
it  affects  executives  makes  it  necessary  to  quote  material  which  is 
based  so  extensively  on  shop  practice.  The  values,  however,  that 
might  be  gained  through  analogy  and  the  direct  application  of  these 
theories  to  duties  of  the  forest  executive,  seem  to  justify  making  them 
available  even  in  this  inadequate  form.  Undoubtedly  the  question 
of  fatigue  calls  for  consideration  of  all  existing  data  on  the  subject  and 
especially  for  further  studies  which  will  give  greater  attention  to  this 
problem  as  it  affects  the  executive.  The  very  men  whom  the  pro¬ 
fession  must  depend  upon  for  the  bulk  of  its  creative  advances  are 
most  in  need  of  thinking,  studies,  and  habits  which  will  cultivate  the 
rule  of  moderation  and  which  will  encourage  working  habits  which  will 
not  tear  men’s  physical  or  mental  constitutions  to  pieces. 

Other  Allowances 

In  order  to  conform  with  the  best  practices  in  job-load  studies, 
provision  should  be  made,  so  far  as  their  needs  can  be  determined,  not 
only  for  rest  periods  to  offset  fatigue,  but  also  for  the  lag  between  jobs, 
reflection,  and  other  intangibles. 
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The  analyses  of  supervisory  work  discussed  here  have  not  been  so 
close  as  to  justify  the  inclusion  of  all  these  factors  as  separate  items. 
The  method  used  has  been  to  determine  as  accurately  as  possible  the 
time  needs  for  each  job  by  having  it  done  several  tirnes  in  order  to 
obtain  the  average  and  then  either  to  accept  this  basis  of  fact  or  to 
liberalize  the  figures  thus  obtained  by  adding  an  allowance,  depending 
on  the  class  of  the  work  involved.  It  is  appreciated  that  this  may- 
be  very  ‘‘unscientific”  but,  as  stated  before,  considering  the  caliber- 
of  the  positions  being  analyzed,  the  stage  of  development  and  use 
of  the  studies,  and  the  residts  obtained,  this  was  felt  to  be  the  best, 
approach. 

Carelessness  in  the  use  of  allowances  will  nevertheless  lead  to  an 
entirely  erroneous  weighing  of  a  position.  .  This  is  especially  true  in 
analyzing  minor  to  insignificant  jobs,  since  the  analyst  in  dealing 
with  the  small  figures  involved  may,  with  a  care-free  gesture,  say 
“these  are  incidentals”  and  provide  no  time,  or,  in  avoiding  an 
appearance  of  personal  smallness,  be  so  liberal  that  the  time  pro¬ 
visions  will  exceed  by  possibly  100  per  cent  the  actual  requirements. 
And,  since  there  may  be  listed  a  tremendous  number  of  these  sub¬ 
jobs,  the  deficiencies  or  excess  allowances  in  the  aggregate  will  spoil 
the  value  oj  the  analysis.  The  only  way  to  avoid  this  error  is  to  make 
time  studies  of  these  tasks,  to  record  the  actual  results  in  the  body 
of  the  analysis,  and  in  making  additional  allowances  to  make  them 
with  the  “actual”  figures  in  mind. 

LAG  BETWEEN  JOBS 

The  lag  between  jobs  is  the  lapse  of  time  between  thinking  and 
putting  the  thought  into  action  {IS).  An  important  distinction 
pointed  out  by  Taylor  is  that  this  figure  should  be  relatively  large 
on  jobs  made  up  of  a  large  number  of  different  elements  infrequently 
repeated.  This  factor  grows  smaller  as  the  work  is  more  frequently 
done.  A  reasonably  satisfactory  and  accurate  method  for  determin¬ 
ing  this  allowance  is  to  compare  the  time  for  doing  a  larger  task,  as 
built  up  from  the  unit  time  of  each  of  the  elements  comprising  the 
task,  with  the  time  actually  taken  to  do  the  whole  task;  the  difference 
being  the  unanticipated  “lag.”  To  cover  this,  a  percentage  must  be 
added  to  the  sum  of  the  unit  times. 

REFLECTION 

It  is  an  accepted  and  sound  theory  that  the  time  needed  by  a 
forest  executive  for  reflection  should  increase  in  direct  ratio  with 
the  degree  of  responsibility  he  has  in  developing  a  property  to  its 
fullest  practicable  extent.  The  stages  through  which  this  develop¬ 
ment  should  go  are  expressed  in  the  objectives  for  each  activity.  In 
determining  the  time  needs  therefore  for  each  piece  of  work,  adequate 
provision  should  be  made  for  reflection.  This  means  that  routine 
work  should  be  treated  with  greater  regard  to  the  time  studies  than 
should  be  the  case  with  uncommon  problems  and  new  ideas.  Each 
of  these  as  brought  up  for  consideration  and  analysis  ordinarily  may 
be  subdivided  into  tangible  jobs  with  their  time  requirements  arrived 
at  in  the  usual  manner,  and  such  additional  time  provided  as  the 
relative  value  and  need  of  the  probable  oatcome  may  dictate.  In 
any  event  the  basis  or  reason  for  the  time  allowance  should  be  clearly 
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stated.  It  may  be  to  study  statistics  and  draw  conclusions;  to  read 
books  on  related  subjects  in  search  for  new  ideas,  or  simply  time  for 
reflection.  Only  in  this  way  will  the  figures  always  be  under  con¬ 
sideration  as  to  their  adequacy  and  the  executive  assured  of  pro¬ 
viding  time  for  such  things. 

This  procedure  may  seem  to  slight  the  need  for  that  silent  con¬ 
templation  which  many  feel  to  be  invaluable  for  the  birth  of  new 
ideas  and  the  development  of  older  ones.  On  the  contrary,  it  is 
intended  that  it  shall  recognize  this  theory  to  the  extent  that  the 
management  wishes  it  to  be  recognized,  and  shall  also  admit  the 
theory  that  some  of  the  very  best  creative  thinking  is  not  done  as  a 
result  of  sitting  down  at  a  desk  with  the  intent  to  think,  but  as  the 
result  of  the  stimulus  to  the  intellectual  powers  resulting  from  the 
actual  doing  of  tangible  jobs  and  planned  experiments  or  from  con¬ 
tacts  with  other  minds.  It  also  appreciates  that  the  hours  required 
to  travel  from  job  to  job  provide  time  which  often  has  been  and  will 
continue  to  be  devoted  to  meditation. 

MECHANICS  OF  THE  TIME  RECORD 

For  work  that  is  to  be  done  during  more  than  one  month,  the 
times  should  be  indicated  separately  for  each  of  the  months  con¬ 
cerned.  And,  if  the  jobs  are  to  be  done  more  than  once  a  month,  the 
unit  time  should  be  kept  segregated.  Also,  for  the  reasons  outlined 
under  Quantities  the  times  for  the  months  which  may  be  partly  in 
the  peak  season  and  partly  out  of  it  should  be  split  so  as  to  facilitate 
determination  of  the  peak-season  load.  The  basis  for  the  time 
allowances  should  also  be  shown  in  the  job  descriptions.  This  pro¬ 
vides  something  to  study  for  future  revisions.  If  the  analysis  is 
based  on  scaling,  say  50  logs  per  hour  at  10  logs  per  M  feet  b.  m. 
state  that  in  parentheses  in  the  job  description.  So,  too,  with  guard 

inspection  ( — - hours  job  time  each  inspection);  cruising  ( - 

miles, per  day  of  strip  -  chains  wide  equals  -  acres  and 

- M  feet  b.  m.  per  day)  and  so  on.  This  does  not  mean  that 

necessarily  these  exact  figures  will  be  met  when  the  plan  is  being 
followed,  but  it  is  the  process  that  must  be  applied  in  good  analyzing 
and  is  in  the  class  of  well-thought-out  basic  data  which  should  not 
be  lost. 

Time  entries  of  less  than  an  hour  should  be  kept  as  notes  in  the 
body  of  the  job  specifications,  only  rounded-off  hours  being  shown 
in  the  time  columns.  Where  the  number  of  hours  exceed  the  number 
established  as  a  work  day  they  should  be  converted  into  days  with  the 
fractional  parts  of  the  days  expressed  in  hours.  Decimals  in  the 
sample  analyses  indicate  hours.  If  the  position  calls  for  an  8-hour 
day,  for  example,  the  figure  3.6  means  three  8-hour  days,  plus  six 
hours.  If  the  number  of  hours  of  work  per  day  required  of  any 
position  changes,  the  analysis  and  the  job-load  weight  as  expressed  in 
days  should,  of  course,  be  changed  accordingly. 

There  are  some  small  jobs  which  require  so  little  time,  5  to  10 
minutes,  that  no  time  may  be  set  up  for  them.  They  are  needed  for 
a  complete  work  plan,  however,  and  should  be  entered  as  any  other 
job  but  minus  a  time  allotment.  On  field  trips  such  jobs  as  prepar¬ 
ing  sign  requisitions,  noting  map  corrections,  posting  ration  lists,  etc., 
are  within  this  class  and  their  time  requirements  may  be  shown  as 
incidental’  and  the  time  for  them  shown  as  (x). 
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There  may  be  another  type  of  job  which  in  the  aggregate  is  a  time 
consumer  but  to  accomplish  one  unit  of  which  requires  but  a  fraction 
of  an  hour.  For  instance,  the  checking  of  tool  caches,  for  which  15 
minutes  may  be  correct.  The  total  time  for  checking  all  caches 
should  appear  in  part  1,  the  time  for  each  month  in  part  2,  and  this 
in  turn  should  be  carried  forward  to  part  3  and  prorated  to  the  trips 
affected. 

Time  requirements  should  be  divided  between  (1)  nonfield  office, 
(2)  travel,  and  (3)  field  job.  These  are  often  abbreviated  to  ‘‘office,” 
“travel,”  and  “job.”  “Nonfield,”  as  used  in  the  sample  analyses, 
includes  the  time  for  all  jobs  done  at  the  headquarters,  whether  office, 
yard,  headquarter  improvements,  or  any  other  work  at  this  point. 

Actually  accompanying  the  forester  in  the  performance  of  his  work, 
and  timing  him  while  he  is  doing  it  the  way  it  should  he  done,  is  the 
method  that  should  be  used  whenever  it  is  practicable  to  do  so,  and 
it  usually  is.  This  procedure  is  not  only  scientifically  correct  but 
saves  many  hours  of  less  productive  discussion.  Inspecting  timber- 
sale  operations,  making  appraisals,  handling  visitors  and  routine  cor¬ 
respondence,  inspecting  fireguards  and  improvement  crews,  inspecting 
ranger  districts,  grazing  allotments,  and  recreation  areas — these  and 
other  jobs  throughout  the  list  of  activities  in  which  the  forester  is 
engaged  are  all  susceptible  to  this  form  of  study. 

Lacking  the  time  to  follow  through  the  actual  motions  for  field  jobs, 
the  next-best  method  for  studying  their  time  requirements  is  to  show 
their  location  on  a  map,  as  outlined  on  page  15.  The  sawmills  here, 
the  fireguards  there,  the  grazing  allotments  in  this  section,  and 
improvement  crews  in  this  and  that  place,  waste  range  in  brown, 
lambing  grounds  crosshatched,  early  spring  cattle  and  horse  units  in 
pink,  and  so  on.  Unit  time  studies  having  been  made  elsewhere  of 
the  time  needed  to  do  the  work  attached  to  each  activity,  the  addi¬ 
tional  time  needed  for  travel  may  then  be  determined  by  scaling  the 
routes  of  travel  and  applying  to  the  mileage  thus  determined  the 
average  speed  for  the  form  of  locomotion  that  should  be  used. 

TEAVEL  TIME 

For  some  positions  which  have  been  analyzed  travel  has  been  found 
to  be  as  high  as  50  per  cent  of  the  total  time  requirements.  It 
frequently  averages  25  per  cent.  It  is  therefore  important  that  it  be 
studied  with  care. 

First  Method 

The  most  easily  understood  way  of  handling  travel  time  is  to 
analyze  it  through  as  one  step  in  the  analysis  of  each  job.  For  ex¬ 
ample,  the  inspection  of  a  small  timber  sale  may  involve  zero  non¬ 
field  time,  plus  2  hours  job,  plus  2  hours  travel;  the  travel  consisting 
of  1  hour  out  from  headquarters  and  1  hour  back.  Such  estimates  of 
travel  time  may  have  to  be  revised  later  if  it  is  found,  in  part  3  of  the 
study,  that  the  job  will  be  done  in  connection  with  other  work  instead 
of  requiring  a  special  trip  for  it  alone  and  a  return  at  once  to  head¬ 
quarters.  Although  this  revision  may  later  take  place,  the  travel 
time  should  nevertheless  be  determined  as  accurately  as  possible  at 
this  stage  in  order  to  facilitate  the  preparation  of  part  2.  If  revised 
later,  the  original  figures  should  be  recorded  in  the  appendix. 
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Second  Method 

Since  many  jobs  obviously  should  not  be  handled  on  separate  in- 
and-out  trips  from  headquarters,  the  travel  time  for  them  should  be 
tied  in  with  the  longer  trips  which  will  be  determined  in  part  3.  If 
this  method  is  followed  the  travel-time  entries  are  omitted  until 
part  3  is  completed.  This  is  a  very  satisfactory  method,  although  it 
weakens  one  of  the  early  uses  of  part  2,  that  of  showing  how  the  jobs 
need  to  be  adjusted  between  months  before  part  3  is  started. 

Third  Method 

Another  satisfactory  procedure  is  a  combination  of  the  two  methods 
described  above.  For  jobs  which  clearly  will  be  handled  on  special 
trips  the  travel  time  is  entered  at  once  as  outlined  for  the  first  method. 
In  the  travel  column  for  jobs  which  do  not  warrant  special  trips  and 
will  be  handled  only  incidentally  to  other  work,  so  far  as  travel  is 
concerned,  an  appropriate  symbol  (an  x  has  been  used  in  the  attached 
sample  analyses)  is  placed;  thus  showing  it  has  been  considered. 
Experience  has  shown  that  this  “incidental”  feature  may  be  over¬ 
done.  While  the  job  time  is  being  determined  for  other  field  work, 
the  trip  on  which  it  will  probably  be  done  is  visualized,  and  that 
portion  of  the  travel  time  directly  chargeable  to  each  job  is  the  figure 
which  should  be  used  as  its  travel  time.  For  example,  if  the  job  of 
inspecting  a  trail-construction  crew  is  being  studied,  the  analyst  may 
consider  it  as  being  done  at  the  time  each  trip  is  made  on  guard 
inspection,  and  that  the  crew  will  be  at  work  at  a  distance  requiring 
one  hour  of  round-trip  travel  from  the  direct  route  to  the  guards. 
The  travel  time  for  each  inspection  of  this  trail  crew  will  then  be  one 
hour.  If,  in  addition,  on  these  guard-inspection  trips  marking  is  to 
be  done  on  some  sale  area  which  requires  two  hours  of  extra  travel 
from  the  direct  trail  to  the  guard  stations,  then  in  the  same  manner 
two  hours  will  be  the  travel  time  for  each  trip  for  marking.  When 
the  analysis  of  the  guard-inspection  job  is  reached  the  travel  time  for 
each  series  of  inspections  will  be  that  needed  for  the  direct  travel  from 
headquarters  to  each  of  the  guard  stations  in  sequence  and  back  to  the 
headquarters. 

The  figures  arrived  at  by  this  third  method  will  be  very  close  to  the 
final  figures,  although  some  of  them  will  still  need  revision  when  the 
trips  in  part  3  have  been  completely  outlined.  The  final  checking  as 
discussed  in  connection  with  part  3  is  facilitated  by  use  of  some  such 
form  as  that  shown  on  page  44.  Data  on  this  form  should  be  retained 
in  the  appendix. 

The  charging  of  only  the  extra  side- trip  travel  to  some  jobs,  regard¬ 
less  of  their  importance,  and  debiting  the  main  portion  of  the  travel 
time  to  one  activity,  as  is  done  by  charging  it  to  guard  inspection  in 
the  foregoing  example,  is  not  exact  cost  accounting.  If  this  is  desired 
the  total  travel  time  for  a  trip  may  be  prorated  against  the  various 
jobs  connected  with  it,  on  the  basis  of  the  proportionate  amount  of 
“job”  time  required  for  each  piece  of  work  which  is  done.  The  form 
shown  on  page  44  may  be  used  as  an  aid  to  making  this  distribution. 
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Fourth  Method 

In  regions  where  extended  trips  are  impracticable  and  the  location 
of  work  changes  greatly  from  month  to  month,  travel  time  becomes  a 
very  uncertain  feature.  In  such  instances  it  is  sometimes  necessary 
to  substitute  for  analyzed  travel  time  a  percentage  or  average  allow¬ 
ance  which  should  be  based  on  the  analysis  of  a  number  of  theoretical 
or  actual  sequences.  This  method,  which  has  been  used  in  computing 
the  index  weight  of  job  loads  ®  and  has  been  further  developed  by 
Scott,®  is  a  useful  though  “last  resort ’’  method. 

Revision  of  Time  Set-ups 

This  is  deemed  a  good  place  to  point  out  that  as  part  2  is  developed, 
and  as  the  process  moves  on  to  making  the  plan  in  part  3,  there  will 
very  likely  be  need  (in  almost  all  instances)  to  go  back  and  correct 
travel  times  previously  set  up,  and  in  some  cases  the  set-up  for  the 
“best  month  to  do  the  job  in.”  This  will  result  from  several  possible 
sources:  (1)  As  will  be  discussed  more  comprehensively  in  its  proper 
place,  a  balancing  by  months  in  part  2  will  result  in  moving  certain 
itemized  jobs  from  one  month  to  another,  and  hence  a  regrouping  of 
jobs  and  their  necessary  travel.  (2)  If  some  of  the  jobs  have  to  be 
handled  by  an  assistant,  some  increase  of  travel  and  nonfield  may  re¬ 
sult.  (3)  The  final  preparation  of  part  3  will  undoubtedly  indicate 
some  travel- time  changes.  All  this  makes  it  desirable  to  preserve  any 
rough  notes  made  while  the  preparation  progresses,  to  enable  ready 
check  back  as  need  arises.  (For  suggested  form  of  rough  notes  see 

P- 

A  sample  sheet  of  the  job-load  analysis  at  this  stage  is  shown. 

A  more  accurate  method  for  use  in  obtaining  time  figures  than  that 
generally  used  in  these  studies  is  shown  on  pages  216  to  227. 


5  Loveridge,  E.  \Y.  computed  index  weights  of  ranger  district  job  loads.  U.  S.  Dept.  Agr. 
Forest  Serv.  1930.  (Unpublished.) 

6  Scott,  J.  E.  analysis  of  the  white  mountain  national  forest  supervisory  and  ranger  district 
WORK.  U.  S.  Dept.  Agr.,  Forest  Serv.  1930.  (Unpublished.) 
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38  JOB-LOAD  ANALYSIS  AND  PLANNING  OF  EXECUTIVE  WORK 

PART  2.  THE  JOB  LIST 

STEP  5.  GROUPING  THE  SEPARATE  JOBS  INTO  THE  PERIODS  DURING  WHICH  THEY 

SHOULD  BE  DONE 

Part  1  when  finished  includes  a  statement  of  itemized  jobs,  quan¬ 
tities,  and  best  months  in  which  to  do  the  work.  In  addition  it 
shows  time  set-ups  divided  between  nonfield  (office),  job  (field), 
travel.  If  part  1  is  thoroughly  made,  part  2  is  relatively  easy  to 
complete. 

On  the  job-list  forms,  similar  to  the  sample  shown  on  page  39, 
‘should  be  listed  by  months  a  summarized  brief  statement  of  each  of 
the  items  of  work  described  in  part  1 .  The  nonrecurrent  work  should 
be  segregated  from  the  recurrent  jobs  below  the  heavy  line  in  the 
block  for  each  month. 

After  all  the  jobs  have  been  transferred  from  part  1  to  part  2  the 
total  time  allotted  to  each  month  should  be  balanced.  Two  steps  are 
necessary:  (1)  Eliminate  duplicate  travel  time  by  grouping  the  jobs 
together  tentatively  by  trips  and  showing  for  each  trip  only  the  net 
travel  time.  This  is  explained  in  greater  detail  on  pages  41  and  42.  All 
jobs  to  be  done  on  the  same  trip  should  be  given  the  same  trip  number 
in  the  column  provided  for  that  purpose.  (2)  If  the  total  time  allotted 
to  any  month  is  in  excess  of  the  time  available  in  that  month,  an  at¬ 
tempt  should  be  made  to  transfer  jobs  from  the  overloaded  month  to 
others  less  heavily  loaded.  Of  course,  jobs  should  not  be  moved  from 
one  month  to  another  if  the  work  suffers  seriously  thereby.  Any  one 
transfer  may  result  in  a  succession  of  transfers  between  months  to 
attain  a  balance.  Any  part  of  the  overload  which  can  not  be  moved 
to  another  month  should  be  allowed  to  stand  as  indicated. 

Nonrecurrent  jobs  when  set  up  should,  so  far  as  possible,  be  dis¬ 
tributed  among  the  lightest  months  of  recurrent  work. 

One-fifth  of  the  gross  quantity  of  nonrecurrent  work  expected  to 
be  done  during  the  next  five  years  may  be  an  index  of  the  amount  to 
be  figured  on  as  the  load  for  the  ensuing  year,  but  not  necessarily, 
for  if  the  work  could  reasonably  be  done  in  some  other  length  of  time, 
the  divisor  should  be  changed  correspondingly.  The  nonrecurrent 
job  set-ups  in  part  2  being  for  one  year  will,  of  course,  not  check  with 
the  nonrecurrent  set-ups  in  part  1,  if  they  are  to  be  spread  over  five 
or  some  other  number  of  years. 

If,  after  all  adjustments  possible  are  made,  some  months  are  still 
overloaded  with  essential  work  which  will  probably  continue  the 
indication  is  that  part  of  the  unit  may  have  to  be  consolidated  with 
an  adjacent  one,  or  an  assistant  provided. 

Whenever  this  is  done,  of  course,  changes  result  in  the  set-ups  in 
part  1.  In  the  one  case  quantities  would  be  decreased;  in  the  second 
case,  if  an  assistant  is  provided,  the  forester’s  time  actually  spent  on 
some  of  the  jobs  may  have  to  be  changed  to  supervision  of  his  assis¬ 
tant  on  those  jobs. 

The  final  determination  of  the  overload  can  not  be  made  until 
closer  figures  as  to  what  the  forester  in  question  can  handle  have  been 
worked  out  in  part  3. 

Besides  serving  to  balance  months’  loads,  and  to  check  and  supple¬ 
ment  the  major  part  of  the  job  analysis  in  part  1,  part  2  is  in  a 
measure  a  go-between  from  the  analysis  to  the  plan.  As  will  later  be 
noted,  'part  2,  when  completed,  will  show  the  analyzed  work  grouped  by 
months,  i.  e.,  the  job-load  weight  of  the  unit.  This  is  the  part  of  the 
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analysis  and  plan  that  gives  the  most  comprehensive  picture  of  the 
job  as  a  whole  and  therefore  lends  itself  best  to  juggling  jobs  and 
manipulating  time  set-ups  in  the  best  interests  of  administration. 

Part  2  will  also  show  the  planned  recurrent  work  and  nonrecurrent 
jobs  for  the  ensuing  12  month  period.  If  there  is  no  overload  in  the 
unit,  then  the  analyzed  recurrent  work  to  be  done  and  the  planned 
recurrent  work  for  the  ensuing  period  will  be  identical.  Where  there 
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is  an  overload  they  will  not  be  the  same.  In  other  words,  there  will 
be  two  sets  of  figures  for  the  recurrent  work — the  time  that  ought  to  be 
spent  on  it  and  the  time  that  is  planned  to  be  spent  during  the  ensuing 
period. 

This  dual  use  of  the  job-list  form  for  overloaded  forest  units  may  in 
some  cases  suggest  that  two  copies  of  the  form  be  used,  one  fulfilling 
its  function  as  a  completion  of  the  job  analyses — showing  the  analyzed 
estimated  complete  job  load,  annually,  of  the  work,  and  the  second 
copy  showing  grouped  by  months  the  jobs  planned  for  the  ensuing 
12-months,  both  recurrent  and  nonrecurrent. 

If  only  one  form  part  2  is  used,  the  segregation  between  analyzed 
set-ups  and  planned  set-ups  for  ensuing  periods  may  be  accomplished 
by  blocking  out  lightly  in  red  the  time  needs  for  those  jobs  which  can 
be  performed  in  full  by  the  forester  in  charge  or  can  be  done  by  him 
only  in  part.  When  a  part  of  a  job  is  to  be  done,  the  fraction  of  time 
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necessary  to  do  it  may  be  inserted  lightly  in  red  over  the  total  time 
set-up  (separately  for  office,  job,  travel,  and  total)  for  each  such  job. 
There  will  result  two  totals  for  each  month — one,  the  total  time  set 
up  to  perform  the  recurrent  work  which  should  be  done,  and  the  other, 
in  red,  the  work  which  will  be  done  in  the  ensuing  period. 

As  will  also  later  be  noted,  when  the  job  analysis  and  plan  have  been 
fully  completed,  the  total  time  set-ups  of  recurrent  work  in  part  1 
should  check  within  a  stated  margin  of  error,  with  the  total  time  set¬ 
ups  in  part  2  for  the  recurrent  work  which  should  be  done.  Also, 
the  total  time  set-ups  by  months  in  part  2  for  the  recurrent  work, 
plus  the  nonrecurrent  jobs,  both  as  planned  for  the  ensuing  period  and 
not  lined  out,  should  check  with  the  total  time  set-ups  by  months  in 
part  3,  the  schedules.  On  forest  units  that  are  not  overloaded,  the 
recurrent  work  in  parts  1,  2,  and  3  will  balance. 

Part  2  as  a  Complete  Job  List — New  and  Other  Unanticipated  Jobs 

Unanticipated  jobs  are  inevitable  in  the  best  of  analyses  and  plans, 
and  some  will  have  to  be  fitted  into  the  scheduled  plan  period.  When 
such  jobs  arise  they  should  be  added  currently  in  part  2  to  the  proper 
month.  Where  this  is  done  in  midseason  it  is  unecessary  to  make  a 
corresponding  entry  on  part  1,  and  a  mere  notation  of  the  job  under  the 
proper  trip  is  sufficient  on  part  3.  Similarly  an  abandoned  job  should 
be  stricken  off  parts  2  and  3.  Part  2  will  then  show  all  of  the  jobs 
whether  or  not  originally  included  in  the  analysis.  Another  advantage 
in  maldng  these  additions  is  that  in  the  first  analysis  some  jobs  may 
have  been  overlooked  and,  if  so,  part  2  should  be  of  assistance  in 
preparing  future  ones. 

Assigning  Jobs 

If  the  work  should  be  divided  between  two  or  more  officials,  the 
assignment  for  each  job  should  be  shown  in  part  2.  The  best  method 
seems  to  be  to  group  the  jobs  by  the  individuals  to  whom  they  are 
assigned.  Usually  all  of  these  groups  can  be  shown  one  beneath  the 
other  in  the  single  space  provided  for  each  month. 

PART  3.  THE  PLAN 

STEP  6.  REASSEMBLING  THE  SEPARATE  JOBS  IN  AN  INTEGRATED  PLAN  OF  ACTION— 
SCHEDUUNG,  PLANNING,  AND  ROUTING,  INCLUDING  TRIP  PLANS 

In  the  preparation  of  parts  1  and  2  much  of  the  data  for  part  3  will 
already  have  been  worked  up.  (P.  44.)  From  these  notes  which 
should  have  been  kept,  much  of  the  material  for  part  3  is  available. 
Whether  it  is  or  not,  it  will  be  recalled  that  in  the  instructions  for  part 
2  it  was  stated  that  each  job,  for  each  month  on  the  job  list,  should 
be  given  a  trip  number  in  the  column  headed  “Trip  number.”  All 
the  jobs  which  can  be  done  on  one  trip  may  be  marked  as  trip  1,  all 
those  jobs  which  can  be  done  on  another  trip  may  be  marked  as  trip  2, 
and  so  on.  This  is  a  relatively  simple  process  to  one  who  knows  the 
country  and  the  location  of  the  work.  Those  jobs  which  will  be  done 
on  several  trips  should  have  the  several  trip  numbers  on  the  same  line 
with  them.  Thus,  “guards  inspection,  east  side”  may  be  the  main 
object  for  trip  1.  Other  jobs  which  will  also  be  done  on  this  trip, 
and  which  should  also  be  marked  as  trip  1,  may  be  inspecting  special 
uses,  Jones  cutting.  Smith  range,  etc.  Trip  2  may  be  based  principally 
on  “inspection  Falls  range.”  On  this  trip  special  uses  may  again  be 
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inspected;  hence,  in  the  column  opposite  “special  uses”  will  be  shown 
a  figure  1,  as  well  as  a  2,  and  so  on  for  all  the  jobs  in  each  month. 

With  the  jobs  thus  assigned  to  trips  there  is  no  great  difficulty  in 
writing  up  the  trips  in  a  logical  sequence  of  “progressive  travel.” 
This  calls  for  following  through  on  each  trip  by  visualizing  the  whole 
story,  and  recording  it  with  travel  time  and  job  time  segregated  for 
each  job  to  be  done  on  the  trip.  The  trip  descriptions  should  be  in 
sufficient  detail  and  clear  enough  so  that  the  one  who  is  to  use  them 
gets  the  greatest  possible  help  from  them,  and  especially  so  that  a 
new  man  taldng  over  the  forest  unit  may  have  available  the  benefit 
of  accumulated  knowledge  as  to  the  best  way  for  taking  each  group- 
job  trip.  It  probably  should  be  added  here  that  although  the  plan 
may  specify  a  definite  line  of  travel,  it  is  not  anticipated  that  this 
particular  line  will  actually  be*  followed  in  every  instance,  but  that 
the  general  routing  indicated  by  it  will  be  a  guide.  Also,  although 
the  time  for  each  job  on  each  trip  should  be  shown,  it  is  recognized 
that  in  the  give-and-take  of  time  usage  between  jobs  on  a  trip  rests 
the  probabilities  for  completing  the  trip  as  a  whole  within  the  predicted 
time.  . 

Assignment  of  Jobs 

If  a  job  from  part  1  is  to  be  done  by  any  one,  other  than  the  official 
in  charge  of  the  administrative  unit,  the  person  to  whom  it  is  assigned 
should  be  shown  in  the  columns  provided  for  this  purpose  in  part  3. 
Do  not  assign  jobs  done  by  others  than  the  regular  supervisory  force 
or  by  hired  scalers.  Later,  individual  plans  should  be  prepared  for 
these  assistants,  but  until  this  is  done  their  plans,  in  so  far  as  com¬ 
mensurate  caliber  jobs  are  concerned,  will  be  included  in  the  part  3 
plan.  (By  disregarding  the  subcaliber  jobs  done  by  these  assistants, 
it  is  not  expected  that  part  3  will  always  cover  their  , full  time.) 

Special  Trips 

At  the  end  of  each  month  special  trips  should  be  listed  separately. 
These  cover  jobs  the  date  of  which  can  not  be  predicted  or  logically 
planned.  For  example:  Fire  suppression  or  a  job  dependent  upon 
an  outside  agency  over  which  we  have  no  control,  as  the  distribution 
of  fish. 

There  should  also  be  brought  forward  to  the  form  (part  3)  the 
nonfield  work  for  the  month  as  shown  in  part  2.  The  totals  of  the 
times  for  the  month  on  part  3  will  then  check  within  a  specified  limit 
of  error  with  the  “clear”  totals  (not  lined  out)  of  part  2.  The  trip 
numbers  should  also  be  identical. 

For  analysis  purposes,  part  3  is  not  needed  for  those  months  for 
which  the  job  list  is  composed  primarily  of  nonfield  work;  for  example, 
the  winter  season  in  some  places.  Part  2  for  these  months  will  serve 
as  the  plan  of  work,  with  a  copy  of  part  2,  instead  of  part  3,  used  for 
“follow-up”  purposes. 


Dating  of  Nonfield  Jobs 

Definite  dates  for  the  accomplishment  of  nonfield  jobs,  such  as 
office,  maintenance  of  equipment,  care  of  quarters,  etc.,  have  not 
ordinarily  been  set  up.  If  not,  they  should  be  listed  on  the  last  page 
of  each  month’s  plan  under  the  caption  “Nonfield  jobs.”  This  pro- 
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vides  not  only  flexibility  for  the  plan,  but  permits  of  these  jobs  being 
done  on  days  when  for  some  reason,  field  work  might  not  be  possible. 
If,  however,  it  is  known  that  the  first  or  last  of  the  month  must  be 
spent  in  the  office,  it  should  be  so  scheduled. 

Dating  of  Trips 

The  trip  plans  in  part  3  are  on  a  monthly  basis,  but  the  frequency 
standards  in  part  1  often  call  for  trips  at  more  irregular  intervals. 
Accordingly,  if  the  standard  frequencies  are  to  be  reasonably  well 
attained  the  dates  on  which  these  frequencies  occur  should  be  carried 
forward  from  the  part  1  notes  to  part  3.  For  example,  if  a  certain 
inspection  is  to  be  made  at  monthly  intervals  the  intent  of  this  stand¬ 
ard  will  not  be  complied  with  if  the  inspection  is  made  between  the 
5th  and  10th  of  one  month  and  not  again  until  between  the  25th  and 
30th  of  the  next  month.  Or,  if  a  stated  inspection  is  to  be  made  at 
intervals  of  three  weeks,  it  is  evident  that  in  some  months  two  trips 
for  this  purpose  should  be  taken  and  in  other  months  only  one. 
Hence,  the  necessity  for  placing  the  analyzed  dates  for  each  trip  in 
part  3. 

Another  reason  for  the  dating  of  trips  is  to  aid  in  overcoming  the 
very  human  tendency  to  postpone  the  handling  of  some  classes  of 
work.  If  this  is  done  on  a  normal-load  administrative  unit  during 
the  peak  season,  often  as  the  middle  or  last  of  the  month  approaches, 
there  are  not  enough  days  left  in  the  month  in  which  to  do  the  jobs 
which  were  scheduled  for  it. 

A  practical  method  to  follow  is  to  provide  in  the  “trip  dates” 
column,  the  period  during  which  each  trip  should  be  taken,  one  day 
to  several  more  da5^s  than  the  total  time  set  up  for  the  trip.  For 
example,  if  the  analysis  shows  it  will  take  8  days  for  a  trip,  the  trip- 
dates  column  should  schedule  it  between,  say,  June  5  and  15,  a  period 
of  11  days,  instead  of  limiting  the  period  to  exactly  8  days.  It  should 
still  be  expected  that  the  trip  will  consume  eight  days,  but  the  exact 
eight  days  should  not  be  specified.  Thus  the  necessary  degree  of 
flexibility  is  provided  and  is  made  possible  by  using  the  dates  made 
available  by  omitting  dates  for  nonfield  work  and  special  duties, 
such  as  fire  suppression  and  other  jobs  which  either  can  not  be  dated 
or  may  be  sandwiched  in  at  any  time. 

There  now  remains  a  final  checking  back  of  the  individual  time 
set-ups  from  part  2  to  part  1,  especially  of  the  travel  time. 

Balancing  Time  Set-Ups  in  Parts  1,  2,  and  3 

Within  a  specified  limit  of  error,  parts  1  and  2  should  agree.  Part  3 
should  agree  with  the  clear  (not  lined  out)  figures  in  part  2.  The 
lined-out  figures,  as  shown  above,  cover  jobs  which  can  not  be  done. 
If  there  is  no  overload  there  will  be  no  lined-out  figures  in  part  2,  in 
which  case  parts  2  and  3  should  balance.  This  subject  is  discussed 
further  in  the  paragraph  on  Revision,  and  a  simple  procedure  is 
exemplified  in  Table  2. 
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Fill-in  Joes 

On  some  forest  units  it  is  necessary  to  provide  a  large  number  of 
days  for  anticipated  fire-suppression  duties.  In  many  of  the  plans  as 
now  made  if  there  is  a  smaller  number  of  fires  than  are  expected,  sur¬ 
plus  time,  often  a  large  amount  of  it,  is  made  available.  Other  jobs 
may  be  found  to  be  unnecessary  when  the  scheduled  time  for  doing 
them  arrives,  with  the  result  that  more  free  time  is  unexpectedly  left 
available.  In  order  that  this  time  may  be  used  to  best  advantage  it  is 
desirable  for  the  planners  to  schedule  in  part  2  or  part  3  in  advance 
some  “fill-in’’  jobs  for  unexpected  surplus  time  in  each  month.  Con¬ 
sideration  of  the  development  jobs  in  the  analysis  will  often  help  to 
provide  seasonable  lists  of  substitute  work  for  these  periods. 

Sample  Trip  Description 

On  page  46  is  a  sample  trip  description.  More  detail  is  often 
desirable.  Note  that  job  and  travel  times  have  been  indicated 
separately  for  each  of  the  individual  items  of  work.  This  enables  a 
check  back  of  the  figures  to  parts  2  and  1. 

Synchronizing  Trips 

If  the  plans  of  a  ranger,  for  example,  are  to  be  followed  they  must, 
of  course,  be  considered  by  his  superiors  not  only  when  unanticipated 
work  comes  up,  but  also  in  planning  trips  to  the  ranger’s  territory. 
In  developing  the  actual  trip  plans  for  supervisors  and  others  in  the 
higher  grades  it  is  most  necessary,  therefore,  to  synchronize,  so  far  as  prac¬ 
ticable  the  two  plans  involved.  The  best  way  to  do  this  is  to  prepare 
both  of  the  plans  concurrently.  Following  this  practice,  the  super¬ 
visor  would,  to  a  reasonable  extent,  plan  his  general  inspection  of  a 
ranger  district  so  that  he  would  cover  country  at  the  time  the  ranger 
needed  to  go  into  it. 

Analysis,  Plans,  and  Duplicate  Travel 

Part  3  is  an  essential  section  of  the  job-load  analysis,  as  it  is  here 
that  travel  is  analyzed  to  determine  the  amount  of  duplicate  (excess) 
travel  in  the  original  write-up  of  part  1.  Not  until  the  separate  jobs 
in  part  1  have  been  grouped  by  trips  is  it  possible  to  determine  the  net 
travel  time.  This  point  is  one  of  the  most  important  differences 
between  previous  forms  of  analysis  and  planning  and  the  method  here 
described,  and  is  easily  understood  by  considering  that  the  charging 
of  separate  in-and-out  time  from  headquarters  for  each  job  as  though 
each  were  to  be  the  cause  of  a  special  trip,  when  as  a  matter  of  good 
administration  and  actual  practice  several  jobs  will  be  done  on  each 
trip,  leads  to  an  erroneously  duplicated  set-up  of  travel  time.  With 
this  exception,  part  3  is  simply  a  plan  of  work  and  parts  1  and  2  are 
the  analysis. 

Originally  the  plans  which  resulted  from  the  analysis  of  travel 
requirements  were  considered  a  by-product.  Later  the  need  for 
plans  to  activate  and  motorize  the  job  specifications  in  the  analyses 
became  increasingly  apparent.  There  was  a  tendency  for  them  to 
become  “just  another  plan,”  unless  means  were  provided  to  show  how 
they  could  and  should  be  used.  Reasonably  close  adherence  to  the 
plans  was  finally  found  to  produce  the  best  results,  and  instead  of 
being  treated  as  a  by-product  properly  conceived  plans  are  now  con¬ 
sidered  a  most  vital  part  of  this  adaptation  of  the  scientific  method 
to  forest  administration. 
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Properly  conceived,  the  plans  integrate  a  multitude  of  separate 
jobs  into  an  interlocked  whole — assemble  the  pigments  into  a  har¬ 
monious  picture. 

WHO  SHOULD  MAKE  THE  PLANS? 


The  question,  Who  should  make  the  plans?  apparently  has  only 
one  answer  among  management  engineers  to  whom  such  phrases  as 
^‘routing,’’  ‘‘methods,’’  “synthesis,”  “layouts,”  “motions,”  “sched^ 
ules,”  “processing,”  and  “sequences,”  are  associated  with  a  special 
planning  department  which  usually  has  two  distinct  major  functions: 
(1)  Routing  and  (2)  preparation  of  detailed  instruction  cards  de^ 
fining  the  manner  in  which  individual  operations  ought  to  be  per¬ 
formed.  “The  principle  [staff  and  line  form  of  organization]  is  based 
upon  what  is  held  to  be  a  profound  distinction  between  human 
beings.  Some  have  the  minds  of  men  of  action — leaders,  executives. 
Others  have  the  minds  of  thinkers — scientists,  planners,  engineers. 
Again,  just  as  in  the  human  body  there  are  sensory  and  perceptive, 
also  motor  nerve  centers  of  activity,  so  it  is  suggested  that,  in  *  *  * 
organization  *  *  *  a  similar  distinction  should  be  drawn  between 
the  planning  of  action  and  policy,  with  all  its  essential  business  of 
inquiry  and  analysis,  and  the  actual  direction  of  work”  {17,  p.  17)-. 

This  distinction  is  commonly  advocated  by  many  authorities. 
Before  the  advent  of  management  as  a  recognized  science,  Adam 
Smith  held  that  the  various  functions  of  labor  should  be  divided-. 
Likewise,  in  the  texts  of  the  Alexander  Hamilton  Institute,  pro- 
duction  is  divided  between  planning  and  actual  doing  where  the 
quantities  involved  justify  their  separation.  Frederick  states  that 
a  planning  department  can  double  the  output. 

Person  {25,  p.  26-27)  is  particularly  to  the  point  in  his  statement: 
“Predetermination  compels  the  recognition  of  design  as  a  function 
distinct  from  execution,  and  requiring  different  capacities.  This 
does  not  signify  a  less  respect  for  the  importance  of  execution  and 
of  executive  ability;  it  signifies  the  recognition  of  another  equally 
important  supplementary  function  and  capacity.”  And  reminiscent 
of  the  experience  which  many  have  had  he  says  {24,  p.  6):  “Plan¬ 
ning  generally  had  not  been  effective  because  it  was  based  on  so 
many  chance  factors.  Now  [under  scientific  management]  with  the 
aid  of  standardization,  calculations  could  be  made  with  a  fair  degree 
of  certainty.  This  made  possible  the  planning-room  procedures  of 
routing,  scheduling  and  complete  and  economical  utilization  of 
facilities.  It  was  this  precise  control  through  planning  and  prepa¬ 
ration  which  secured  most  of  the  results  of  increased  productivity 


Another  author  advocated  the  scheduling  of  work  by  stated 
periods  rather  than  by  so  many  hours  per  week.  This  is  a  feature 
which  experience  with  planning  has  shown  to  be  essential  to  obtain¬ 
ing  high-grade  results. 

Experience  in  forest  supervision  also  has  shown  that  all  men  are 
not  equally  good  at  planning;  that  new  men  are  often  coming  into 
the  work;  that  a  percentage  at  least  of  the  older  men  do  not  think 
in  terms  of  groups  of  jobs;  and  that  the  administrative  men  in  the 
supervisory  forces  have  in  most  cases  risen  through  their  ability  in 
this  respect  and  should  utilize  this  ability.  To  that  extent  agree- 
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ment  in  planning  supervisory  work  is  had  with  the  management 
engineers  whose  publications  it  should  be  noted  have  dealt  almost 
entirely  with  lower  caliber  work.  This  agreement,  however,  does 
not  extend  to  having  the  planning  done  entirely  by  specialists,  and 
although  this  method  has  not  been  tried,  it  is  not  believed  suited 
to  the  class  of  positions  under  discussion. 

In  the  method  that  has  been  used,  excellent  results  have  been 
obtained  by  having  the  plans  made  by  the  man  who  is  to  use  them; 
the  planning  being  done  with  the  aid  and  directive  guidance  of  a 
superior  official,  who  depends  considerably  on  the  planning  ability  of 
the  subordinate.  That  this  assistance  should  be  given  is  vitally 
important',  as  is  brought  out  in  the  foregoing  quotations. 

A  local  plan  prepared  in  this  way  should  and  will  give  full  con¬ 
sideration  to  the  point  of  view  of  the  one  who  is  to  use  it,  his  tem¬ 
perament,  home  life,  hobbies,  hopes,  and  weaknesses.  As  his  ability 
to  plan  grows  and  is  demonstrated,  less  assistance  should  be  given 
him  and  he  should  be  led  finally  to  the  full  development  of  his  re¬ 
sponsibilities  for  this  important  activity. 

MISCELLANEOUS 

STEP  7.  CONCLUSIONS  AND  RECOMMENDATIONS,  FOREWORD  AND  INSTRUCTIONS' 

After  having  gone  through  all  the  effort  involved  in  the  prepara¬ 
tion  of  parts  1,  2,  and  3  of  the  study,  the  data  thus  made  available 
should  be  considered,  conclusions  drawn,  and  definite  written  recom¬ 
mendations  made  by  the  analyst,  else  he  falls  in  a  class  with  the  writer 
regarding  whom  Croly,  as  reported  by  Littell  {20,  p.  244),  said:  “Yes, 
So-and-so’s  mind  is  orderly,  thorough,  and  sturdily  combative.  But 
he  does  not  reflect.  Shut  him  up  in  a  room  with  a  set  of  facts  and 
when  he  comes  out  he  hasn’t  added  anything  to  them.  They  haven’t' 
given  him  a  new  idea.  He’s  merely  arranged  them  brilliantly.” 
This  is  mentioned  because  analyses  have  too  often  been  treated  as 
an  end  in  themselves,  and  not  studied  to  determine  the  possible 
changes  in  organization  that  they  may  suggest. 

The  following  steps  are  called  for  as  a  minimum:  (1)  If  there  is 
an  underload  of  work  of  proper  caliber  a  statement  should  be  at¬ 
tached  to  the  analysis  bringing  this  point  out  clearly,  and  showing 
what  should  be  done  about  it  in  terms  of  possible  consolidations 
with  other  units,  of  hitherto  unplanned  development  work,  of  handling 
the  work  in  whole  or  in  part  on  a  functional  basis  by  a  central  staff, 
of  superstandards,  or  in  any  other  way  that  the  local  situation  may 
suggest.  (2)  Where  there  is  a  surplus  of  proper-caliber  work  the 
supplemental  statement  should  indicate  how  such  surplus  will  be 
taken  care  of — by  assistance  through  detail  of  other  men  not  having 
a  full  load  on  their  units,  employment  of  qualified  alternates  or 
administrative  guards,  and  detail  of  men  from  the  staff,  etc.  Or, 
if  there  is  apparently  no  way  of  taking  care  of  the  surplus  with  the 
present  organization  and  funds,  a  statement  should  be  made  recom¬ 
mending  how  it  should  be  taken  care  of.  Where  the  form  of  assistance 
to  be  furnished  is  known,  the  monthly  plans  for  such  assistants  may 
be  attached  to  the  analyses.  (3)  In  like  manner  consider  the  remainder 
of  the  22  problems  and  aims  listed  on  pages  9  to  13. 
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Distinctions  in  the  Use  of  Analyses  and  Plans  Between  Executives  and 
Those  Occupying  Positions  of  Gkeater  Responsibility 

General  information  concerning  the  use  of  the  analysis  and  plan 
itself  should  be  provided.  That  not  available  in  such  form  as  manuals 
or  handbooks  should  be  placed  in  the  Foreword.  It  is  here  that  any 
distinction  should  be  brought  out  in  the  desired  degree  of  compliance 
with  the  schedules,  as  between  the  subordinate  supervisory  officials 
and  those  in  higher  grades.  The  relatively  close  compliance  called 
for  in  the  sample  Foreword  (p.  51)  has  been  expected  of  those  occupy¬ 
ing  the  junior  executive  positions.  As  the  degree  of  responsibility 
increases  it  has  been  the  practice  to  lessen  the  degree  of  anticipated 
compliance  with  the  trip  schedules  and  in  the  higher-grade  positions 
to  treat  the  schedules  as  guides  to  best  practice  but  to  measure  the 
value  of  the  administration  by  results  obtained,  with  the  proviso  that 
the  results  must  be  as  good  as  called  for  by  the  job  specifications. 
The  most  recent  studies  and  observations,  however,  have  strongly 
indicated  the  desirability  of  applying  in  general,  to  at  least  some  of 
the  higher  positions,  the  same  principles  of  trip  scheduling  as  has  been 
found  to  be  effective  in  the  subordinate  positions. 

In  the  sample  instructions  note  particularly  in  such  phrases  as 
“justifiable,”  the  flexibility  inherent  in  the  properly  understood  use  of 
the  schedules.  These  statements  do  not  take  the  control  and  direction 
out  of  the  plans,  when  departures  from  them  are  justified,  but  leave 
them  susceptible  to  intelligent  use.  Nevertheless,  there  is  purposely 
a  degree  of  inflexibility  in  the  schedules  because  of  repeated  disap¬ 
pointments  with  conditions  on  the  ground,  following  the  use  or  disuse 
of  wideopen  plans.  It  should  not  be  necessary  to  add  that  even  this 
rigorous  policy  still  leaves  the  idea  included  in  the  following  reminis¬ 
cence,  by  Ranger  J.  J.  Lowell,  of  paramount  and  controlling  import¬ 
ance:  “A  remark  that  Inspector  Cox  made  one  night  at  Ophir  Loop 
has  never  been  forgotten  and  has  been  a  help  to  me  during  my  many 
years  of  service.  I  was  asking  Mr.  Cox  about  the  Use  Book  and  he 
answered  me  thus:  ‘Jim,  the  Use  Book  is  a  good  guide,  but  if  you 
havenT  a  head  of  your  own,  you  are  not  worth  a  damn  to  the  Forest 
Service.’  How  true  it  has  been !  I  have  never  forgotten  that  remark.” 

It  has  been  generally  felt  that  the  Foreword  should  be  brief  and 
may  include  instructions  as  to : 

Follow-up. 

The  degree  of  compliance  exacted. 

The  place  of  the  plan  in  relation  to  other  instructions. 

The  character  of  records  to  be  kept  and  the  amount  of  time  studies  to  be  under¬ 
taken. 

What  should  be  done  in  case  planned  jobs  do  not  develop,  or  unforeseen  work 
and  other  unavoidable  complications  interfere  with  the  handling  of  the  work  as 
planned. 

How  and  when  revisions  in  the  plan  should  be  made. 

Other  “good  pointers.” 
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(Sample  Foreword  and  Instructions) 

Administrative  Plan 

Composite  Ranger  District  Composite  National  Forest 

Part  1.  The  local  standards  for  each  job  which  can  be  foreseen. 

Part  2.  The  job  lists. 

Part  3.  The  trip  plans  and  schedules. 

FOREWORD 

This  plan,  prepared  jointly  by  the  supervisor  and  district  ranger,  establishes  a. 
basis  for  mutual  appreciation  of  the  ranger-district  job  as  a  whole,  and  for  the 
systematic  performance  of  that  job  with  the  minimum  of  effort.  Its  successful 
accomplishment  demands  adherence  to  the  trip  plans,  schedules,  inclusive  dates, 
and  the  stated  local  standards  of  perfection  and  frequency,  unless  the  exception 
is  reasonably  justifiable.  Since  these  standards  are  fixed  with  the  relative  needs 
of  the  whole  district  job  in  mind,  to  deviate  from  them  by  adding  unnecessary 
refinements  to  certain  tasks  and  slighting  others,  will  usually  result  in  poorly 
balanced  performance. 

A  week  in  advance  of  each  month  the  trip  plan  for  that  month  will  be  reviewed,, 
and  where  major  variations  are  clearly  necessary,  the  trip  plan  will  be  modified 
accordingly,  but  with  as  few  changes  as  practicable.  A  copy  of  any  such  revised 
trip  plan,  involving  major  variations,  will  be  sent  to  the  supervisor  a  week  before 
the  beginning  of  the  month  concerned,  for  approval.  Other  justifiable  variations 
may  be  made  without  previous  approval.  This  includes  the  addition  of  minor 
miscellaneous  small  jobs  previously  unforeseen,  which  generally  can  and  should 
be  incorporated  with  the  work  previously  set  up. 

In  the  event  of  justifiable  interruptions  later,  such  as  nonscheduled  jobs  of 
higher  priority  or  visits  from  superior  officers  which  can  not  be  welded  in  with 
the  planned  trips,  the  new  work  will  be  included  and  the  less  important  scheduled 
work  dropped  to  be  later  welded  in,  so  far  as  possible,  with  other  trips.  Such 
adjustments  must  be  based  on  careful  judgment  and  limited  to  the  clear-cut 
needs  of  the  situation. 

GOOD  POINTERS 


(а)  Push  all  possible  unscheduled  work  out  of  the  peak  season. 

(б)  When  a  bad  break  in  important  trips  threatens,  such  as  an  unavoidable 
scaling  job,  a  request  for  help  from  the  supervisor’s  office  may  avoid  the  break. 

Follow-up. — The  ranger  will  report  to  the  supervisor  at  the  end  of  each  month 
on  a  duplicate  copy  of  the  trip  plan,  as  instructed,  and  show  the  degree  of  success 
he  attained  during  that  month  in  following  the  plan. 

Unless  otherwise  specified,  all  jobs  listed  are  to  be  done  by  the  ranger  in  charge 
or  a  qualified  assistant. 

Annually,  during  the  winter  season,  the  plan  will  be  revised,  in  conference, 
and  trip  schedules  will  be  prepared  for  the  following  year. 

Through  thoughtful  consideration  by  the  officers  concerned  and  additional 
study  of  all  the  elements  involved,  the  plan  should  be  gradually  perfected  and 
become  an  increasingly  valuable  tool  of  administration. 

Standards  established  and  plan  approved  by 

F.  R.  Mismo, 

Forest  Ranger. 


Date:  March  10,  1930 


F.  R.  Otro, 
Forest  Supervisor, 
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(Sample  Foreword  and  Instructions) 

Job-load  Analysis,  Forest  Supervisory  Work,  Coeur  d’Alene  National 

Forest,  1930 

FOREWORD 

This  analysis  is  based  on  average  and  normal  work  and  conditions.  The  trip 
plans  attached  to  it  have  been  made  to  determine  for  the  analysis  the  average 
travel-time  needs  and  probably  will  not  at  times  fit  actual  conditions. 

Thorough  supervision  and  inspection  and  balanced  standards  of  results  have 
been  uppermost  in  mind  in  determining  the  time  requirements.  These  should  be 
fiexibly  adequate,  and  the  work  plans  should  be  reasonably  practicable  to  follow. 
System  must  be  used  to  make  them  so.  Essential  to  the  development  of  an 
effective  system  will  be,  among  other  obvious  points  of  practice,  the  avoidance  of : 

1.  Allowing  nonfield  work  of  lower  priority  to  interfere  with  starting  or  con¬ 
tinuing  trips  as  scheduled. 

2.  Visiting  officers  failing  to  match  their  trips  with  those  of  the  supervisory 
staff. 

Also  essential  to  the  development  of  such  a  system  are: 

1.  Delegating  to  the  subsupervisory  forces,  especially  during  the  summer 
months,  all  the  work  which  in  this  analysis  is  delegated  to  them.  This  includes 
the  hiring  of  laborers  and  handling  of  minor  routine  duties. 

2.  Participating  in  all  classes  of  field  work  instead  of  specializing  to  such  an 
extent  that  several  officers  need  to  follow  each  other  into  the  same  region  to 
handle  the  various  classes  of  work — Fire — Roads — S. — G.,  etc. 
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STEP  8.  MAKING  THE  PLAN  WORK— FOLLOW-UP 

The  truest  test  of  a  plan  is  its  workability  and  the  results  obtained 
under  it  on  the  job.  Given  cooperative  consideration  by  those 
occupying  other  positions,  if  a  plan  for  a  stated  volume  of  work  can 
not  usually  be  followed  reasonably  well,  the  analysis  is  wrong.  This 
presumes  a  type  of  personnel  which  although  diverted  time  and  again 
by  situations  not  clearly  anticipated  in  the  plans,  has  the  intelligence 
to  adjust,  substitute,  improvise,  and  otherwise  fit  these  ‘‘unex- 
pecteds’’  into  their  proper  place  in  the  schedules,  and  the  persistence 
to  return  time  and  again  to  their  general  completion.  Plans  are 
and  should  be  at  times,  at  least  during  the  relatively  short  peak 
season,  a  severe  self-imposed  taskmaster.  Like  other  good  resolu¬ 
tions,  they  are  subject  to  alibis  usually  well  rationalized  but  never¬ 
theless  effective  in  their  undermining  qualities. 

Long  experience  with  plans  has,  with  notable  exceptions,  showm 
that  the  degree  to  which  they  are  used  depends,  at  least  during  the 
training  stages  of  scheduling,  more  upon  the  intelligent  interest  of 
the  officer  immediately  superior  to  the  one  who  is  using  the  plan, 
than  on  any  other  factor.  Comparison  of  planned  work  with  that 
which  has  actually  been  done  has  repeatedly  shown  little  relation 
between  them.  Analysis  of  these  cases  has  frequently  disclosed  that 
the  failure  of  the  plan  was  due  to  the  employee  himself,  to  poorly 
advised  and  sudden  changes  on  the  part  of  his  superior,  or  to  some 
other  factor  which  could  have  been  controlled  by  cooperative,  inter¬ 
ested,  and  directive  supervision.  Without  this  element  provided  in 
some  definite,  current,  and  recurrent  way  effective  results  under 
planning  should  not  be  expected. 

The  literature  on  this  subject  abounds  with  such  statements  as: 
‘‘More  men  can  *  *  *  plan  a  *  *  *  [campaign]  than  there 

can  be  found  generals  who  will  successfully  bring  such  plans  to  a 
conclusion”  {10,  p.  202).  Eternal  vigilance  is  required  to  maintain 
standards.  “And  after  a  standard  plan  is  established,  understand¬ 
ing,  acceptance,  usage,  and  vigilence  are  required  for  its  maintenance ; 

standard  will  deteriorate  through  inertia  *  *  * 

(7,  p.  196). 

Principally  based  on  past  experience,  but  supported  by  the  con¬ 
clusions  of  those  who  have  had  wide  experience  in  the  use  of  the 
scientific  method  in  getting  things  done,  the  follow-up  feature  was 
included  in  the  planning  procedure.  It  ranks  very  high  in  impor¬ 
tance. 

For  the  junior  supervisory  positions  the  instructions  (see  the 
sample  Foreword,  p.  51)  usually  state  that  the  official  is  required  or 
expected  to  adhere  to  the  schedules  unless  he  has  “justifiable”  reason 
to  do  otherwise.  A  current  monthly  follow-up  report  for  this  grade 
of  employee  is  then  required.  This  serves: 

(1)  To  assist  the  supervisor  in  fulfilling  his  responsibility,  through  providing 
a  current  check  on  efforts  to  follow  plans,  thus  facilitating  the  immediate  correc¬ 
tion  of  wrong  practices  which  may  develop  in  the  relatively  long  interval  between 
field-inspection  trips. 

(2)  To  get  the  work  done,  through  the  incentive  the  user  of  the  plans  will 
gain  from  a  periodic  cast  up  of  the  success  he  has  had  in  doing  what  he  had  for¬ 
merly  felt  should  be  done  (jobs)  and  from  comparing  his  relative  success  in 
planning  and  meeting  his  plans  from  month  to  month. 

(3)  To  get  the  work  done,  as  it  had  formerly  been  agreed  that  it  should  be  done, 
in  an  orderly,  clean-up-as-you-go  manner,  as  shown  in  the  trip  plans, 

(4)  To  obtain  data  for  strengthening  the  plans. 
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The  method  which  should  be  used  for  this  form  of  follow-up  should 
require  that  the  report  be — 

(1)  Submitted  currently  by  months. 

(2)  For  each  trip  show: 

(а)  Whether  it  was  taken  as  a  practically  continuous  trip. 

(Procedure.) 

(б)  To  what  extent  the  various  jobs  set  up  for  the  trip  were  done 

and  done  with  the  planned  degree  of  excellence. 

(c)  The  specific  reasons,  in  brief,  if  any  trips  or  jobs  were  not 

completed  as  planned.  (Reversal  of  the  planned  route  of 

travel  does  not  usually  constitute  noncompliance.) 

(d)  Additional  time-consuming  jobs  done  en  route. 

(e)  Whether  it  was  made  within  the  general  period  of  the  month 

and  order  called  for  in  the  plan. 

(/)  Total  time  for  the  trip. 

(3)  For  other  planned  major  jobs:  Whether  they  were  done,  and 
brief  specific  reasons  if  not  done.  This  does  not  apply  to  small  jobs 
which  may  be  itemized  under  miscellaneous  field  captions. 

(4)  Other  major  jobs  done  which  were  not  in  the  plan  and  which 
were  not  done  on  the  planned  trips — see  2  {d) . 

(5)  Total  time  for  month  divided  between  field  and  nonfield. 

On  pages  56  to  58  is  shown  two  sample  forms  which  meet  the 
above  minimum  requirements.  This  form  which  uses  a  carbon 
copy  of  the  monthly  plan  is  very  simple,  effective,  and  nontime  con¬ 
suming.  Note  that  in  using  it  (1)  a  red  line  is  drawn  through  jobs 
which  have  been  done.  (2)  Time-consuming  jobs  whica  were  not  in 
the  plan  but  which  were  done  are  added  in  longhand,  or  in  any  other 
way  to  distinguish  them  from  the  original  plan,  beneath  the  trip  plan 
involved  if  the  jobs  were  done  on  a  trip;  if  not  they  are  shown  beneath 
the  Special  Jobs  which  hav^e  been  listed  for  that  month.  All  of  these 
additional  jobs  are  also,  of  course,  ruled  out  in  red  to  show  tnat  they 
have  been  done.  (3)  The  actual  total  time  for  the  trip  is  shown  in  red 
as  well  as  for  non  trip  jobs  of  major  caliber.  (4)  A  brief  statement 
of  reasons  for  any  appreciable  departure  from  the  plan  in  procedure, 
quantity  or  quality.  (5)  Total  time  for  the  month  divided  between 
field  and  nonfield. 

A  follow-up  procedure  for  nonfield  months  which  may  not  be  cov¬ 
ered  by  part  3  plans  is  discussed  on  page  42. 
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SAMPLE— JOB-LOAD  ANALYSIS,  PART  3— Continued 

Trip  and  Job  Plan— Continued 
Month,  August— Continued 
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Discussions  regarding  adequate  trip  planning  have  in  the  past  been 
subject  to  so  much  misinterpretation  and  misunderstanding  that 
considerable  available  case  material  to  establish  a  background  would 
be  included  here,  were  it  not  that  those  interested  in  the  subject  can 
draw  upon  their  own  experience  for  cases  to  complete  the  picture. 
If,  for  example,  a  trip  plan  calls  for  the  inspection  of  six  guard  stations, 
and  other  jobs  en  route,  and  no  fire-suppression  needs  beyond  those 
set  up  in  the  plan  or  othe7’  high-priority  unexpecteds  occur,  then  any 
supervisory  officer  would  want  to  nave  the  guards  inspected.  Or 
when  a  range,  or  a  sale,  or  a  camp,  or  any  other  inspection  trip  has 
been  felt  to  be  necessary  to  the  extent  of  being  placed  in  a  trip  plan, 
and  if  no  specifically  justifiable  reasons  arise  for  not  maldng  the  in¬ 
spection  with  the  degree  of  thoroughness  originally  contemplated, 
the  supervisory  officer  will  want  to  know  why  it  was  not  done,  and  see 
that  proper  corrective  action  is  taken.  There  also  would  be  agree¬ 
ment,  no  doubt,  among  executives  in  barring  as  ‘‘justifiable  reasons’’ 
for  not  following  the  plans,  at  least  during  the  relatively  brief  peak 
season,  such  things  as  excessive  nonfield  time,  overriding  hobbies  such 
as  iarprovement  work,  lost  time  due  to  in-and-out  trips  to  jobs  which 
should  have  been  grouped  progressively,  and  other  poor  practices 
which,  too  commonly,  creep  in  under  loose  management. 

To  offset  the  thought  that  follow-up  reports  as  above  outlined  call 
for  an  unprecedented  amount  of  paper  work — it  requires  from  15 
minutes  to  2  hours  per  month  to  complete  them — consider  the  follow¬ 
ing  which  is  at  the  other  extreme  in  amount  of  detail  involved : 

“Routine  control  of  salesmen  is  therefore  exercised  most  often  at 
the  present  time  through  frequent  reports  from  him,  such  as: 

“(1).  A  daily  report  on  the  number  of  calls. 

“(2).  A  daily  report  on  the  sales  resulting  from  the  calls  made. 

“  (3).  A  daily  report  on  orders  lost. 

“(4).  A  daily  report  of  the  time  spent  in  towns,  in  traveling,  with 
customers. 

“  (5).  A  daily  report  of  expense  in  proper  detail. 

“Anything  out  of  the  usual  routine  has  to  secure  the  approval  of 
the  district  manager,  who  can  make  each  case  an  opportunity  for  con¬ 
structive  suggestion  or  let  it  lapse  into  a  merely  routine  operation.” 
(Keir  and  Dennison  {H,  p.  293).) 

In  continuance  of  the  comparison  between  the  methods  developed 
from  experience  in  forest  administration  and  the  systems  used  by 
management  engineers  it  is  found  that  “Taylor  insisted  on  continuous 
inspection.  Occasional  inspection  by  a  summary  of  records  would 
have  been  sufficient  for  appraisal  of  individual  capacity.  The 
primary  reason  for  continuity  of  inspection,  on  the  other  hand,  was  to 
detect  carelessness  and  indifference  with  respect  to  standards,  and  to 
bring  them  to  the  attention  of  those  responsible  in  time  for  correction 
before  the  flow  of  work  and  costs  would  be  in  large  degree  unfavorably 
affected”  *  *  *  {27,  p.  386). 

“With  respect  to  all  of  these  devices  for  inspection  of  performance 
it  should  be  observed,  first,  that  they  are  identical  in  principle; 
second,  that  they  differ  mainly  in  graphical  symbolization;  third, 
that  they  are  used  to  check  progress  on  work  and  control  the  flow; 
and,  fourth,  that  they  may  be  used  to  a  greater  or  less  extent 
for  purposes  of  instruction  and  inducing  voluntary  improvement 
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of  conditions  and  methods  *  *  *.  As  has  been  noted,  it  is 

with  respect  to  this  fourth  use  that  the  Gantt  Charts  have  become 
famous  *  *  * 

‘‘It  should  be  observed  that  the  principal  purpose  of  such  progress 
records  is  the  maintenance  of  the  flow  of  work  through  maintenance  of 
the  conditions  (by  discovery  of  lapses)  on  which  the  scheduling  is 
based.  They  are  not  used  directly  for  the  appraisal  of  a  worker’s 
efficiency,  for  his  efficiency  should  be  judged  by  his  normal  or  long¬ 
time  performance.”  (27,  p.  289.) 

As  brought  out  by  Frederick  (10,  p.  211,  2 13-2 14),  ‘‘One  set  of  men 
may  operate  a  plan  and  fail,  and  another  set  may  operate  the  same  plan 
and  succeed.  Tne  old  way  was  *  *  *  mortem,  *  * 

The  new  way  is  to  plan  for  the  year  in  advance  *  *  *  (on  a  budget 

plan)  which  may  be  easily  checked  np  *  *  *  monthly  *  *  * 
[as]  to  the  goal  set.  The  *  *  *  task  is  hardest  at  the  start  of 
budget  operation,  but  thereafter  it  is  largely  automatic  and  highly 
labor-saving,  greatly  facilitating  research  *  *  The  budget 

*  *  *  is  a  contest  in  character  *  *  *  relished  by  all.  Kesults 

should  be  shown  preferably  in  per  cent  of  accomplishments  versus 
budget.  The  first  wavering  variation  in  budgeting  and  actual  starts 
an  investigation  as  to  why.” 

Somewhat  contrary  to  this  last  statement  is  Taylor’s  that — “There 
should  be,  of  course,  constant  inspection  of  every  unit  of  performance 
by  routine  comparison  of  results  and  costs  with  the  corresponding 
items  of  the  predetermined  plan;  but  only  those  items  should  be 
brought  to  the  executive’s  attention  which  disclose  serious  variations 
from  the  predetermined  standard”  (13,  p.  397). 

As  stated  above,  trip  scheduling  and  follow-up  have  been  developed 
principally  for  use  in  the  district-ranger  grade.  Insufficient  informa¬ 
tion  is  available  as  to  how  much  higher  in  the  executive  positions,  more 
or  less  exact  scheduling  should  be  attempted.  However,  as  stated 
in  the  section.  Foreword  and  instructions,  the  most  recent  studies  and 
observations  indicate  strongly  that  these  principles  should,  in  general, 
be  followed  by  officials  in  at  least  some  of  the  higher  grades. 

One  of  the  regional  foresters  (a  position  of  major  responsibility)  has 
said  that  he  finally  found  that  scheduling  of  his  own  work  was  necessary 
if  he  wished  to  get  certain  jobs  done.  Experience  had  shown  him 
that  other  jobs  were  always  coming  up  which  because  they  seemed  to 
need  his  attention  diverted  hini  from  those  which  he  had  originally 
planned  to  do  but  had  not  definitely  scheduled. 

Another  in  the  same  vein,  has  stated  that  the  schedules  must  become 
one’s  “taskmaster”  if  the  work  is  to  be  done. 

What  Work  Should  be  Included  in  Determining  the  Job  Weight  of 

Managing  an  Administrative  Unit 

(1)  The  essential,  proper-caliber,  recurrent  work  consistent  with  the  responsi¬ 
bility  of  the  position — 

(а)  All  routine,  all  common  managerial  activities  and  supervision  of 

ordinary  activities  and  maintenance;  in  addition,  maintenance  which 
is  in  such  small  amounts  at  distant  points  that  it  is  not  economical 
to  delegate  it  to  others  or  to  hire  labor  to  do  it. 

(б)  Well-substantiated  estimates  of  probable  new  work  (see  above), 

which  will  become  recurrent  within  the  next  three  to  five  years. 

(c)  Allowance  for  supervision  of  construction,  for  an  indefinite  period  on 
many  forests  (as  in  the  fire  regions). 
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(2)  Devel&pinent  work  which,  because  of  some  local  considerations,  has  become 
recurrent  work,  viz.  Insect  and  blister-rust  observations  and  control  work,  scat¬ 
tered  land-exchange  possibilities,  and  similar  activities  of  such  a  volume  as  not 
to  justify  their  being  on  a  project  basis.  (See  discussion  below.) 

(a)  An  as  yet  undefined  amount  of  minor  research-sample-plot  observa¬ 
tions,  quadrats,  etc. 

Ordinarily  there  is  no  difficulty  in  determining  from  the  analyses 
whether  any  particular  job  should  be  included  in  the  job-weighing 
allowance.  When  doubtful  entries  are  found,  however,  it  should  be 
the  policy  to  get  a  decision  on  them  from  the  branch  chief  concerned, 
or  if  a  necessity  for  correlation  between  branches  arises,  a  conference 
between  them  should  be  arranged. 

It  is  necessary  to  bear  in  mind  that  the  weight  of  the  job  load  is 
based  on  the  above  work  for  only  the  peak-of-the-peak  period  of  three 
months  in  the  fire  regions  and  for  the  peak  five  months  elsewhere. 
This  leaves  time  available  out  of  the  peak  for  resource  surveys,  man¬ 
agement-plan  work,  boundary  posting,  trail  locating,  etc.  For  this 
reason  development  work  in  the  peak  season  should  be  scrutinized 
closely. 

STEP  9.  CORRELATION— REVIEW— REASONABLY  UNIFORM  METHODS 

Consideration  of  the  ^‘problems  and  aims’’  of  the  job-load  studies^, 
especially  those  dealing  with  fairness  in  financing,  fairness  in  weighing 
the  job  load  between  individuals,  fairness  in  compensation,  and  fair¬ 
ness  in  quality-of-work  standards,  shows  that  when  an  organization 
includes  more  than  a  very  few  units  the  analysis  should  be  correlated 
as  thoroughly  as  possible.  This  may  be  accomplished  by  the  use  of 
normal  or  correlating  standards  where  they  are  applicable,  and  by  the- 
anatytical  review  of  all  analyses  by  the  most  competent  disinterested 
authorities  available.  It  is  this  step  in  the  procedure  that  calls  for 
similarity  in  the  general  form  of  the  analyses.  It  is  also  one  of  the 
reasons  why  the  detailed  items — unit  times,  unit  volumes,  frequency, 
etc. — on  which  the  analysis  and  plan  were  based,  should  be  made  of 
easily  understood  record. 

A  check  list  based  on  the  essentials  of  good  analyzing  and  planning 
has  been  found  to  be  a  requisite  to  thoroughgoing  reviews.  Conver¬ 
sion  of  time  set-ups  to  their  equivalent  in  terms  of  dollars  also  aids, 
since  easily  determined  indicators  of  standards  which  need  particular 
review  are  thus  provided  to  the  experienced  executive. 

In  a  large  and  widespread  organization  the  possibilities  for  unwar¬ 
ranted  variations  between  reasonably  comparable  units,  in  standards 
of  quality,  quantity,  and  time  are  very  liable  to  be  tremendous, 
although  the  reviewer  should  bear  in  mind  that  he  has  a  very  real 
responsibility  in  recognizing  and  acknowledging  that  special  problems 
merit  special  attention.  A  difficult  silvicultural  problem  here,  an 
eroded  range  there,  a  cooperative  operator  on  this  sale,  a  troublesome- 
one  on  some  other  area  demand  varying  amounts  of  attention. 

Computed  Job-Load  Weights 

The  correlation  of  the  analyses  should  be  made  on  the  basis  of 
comprehensive  reviews  covering  the  study  of  each  position.  If  this 
is  impracticable,  due  to  the  inadequacies  of  the  analyses,  or  to  the^ 
urgent  need  for  the  comparative  job  weights  of  such  a  large  number 
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of  units  that  analytical  reviews  can  not  be  made  sufficiently  soon^ 
then  as  a  second-best  method  the  indicated  average  weight  of  the  job 
loads  of  positions  of  comparable  caliber  (having  comparable  authority) 
may  be  computed. 

This  subject  which  has  been  treated  in  the  lithographed  pamphlets, 
Correlating  Standards  and  Converting  Factors  for  Determining  the 
Job-load  Weights  of  Recurrent  Work  on  Ranger  Districts,  and  Com¬ 
puted  Index  Weights  of  Ranger  District  Job-Loads  by  Regions, 
Forests,  Ranger  Districts  and  Activities,^  is  too  broad  to  discuss 
again  fully  in  this  publication.  In  brief,  the  method  calls  for  the 
determination  of  correlating  standards  (CS)  for  each  line  of  work, 
.and  is  based  on  qualified  data  from  a  large  number  of  individual 
analyses  and  time  studies  to  determine  the  average  peak-season  time 
requirements  (converting  factors — CF)  for  doing  this  work  as  it 
should  be  done.  The  proper  converting  factor  applied  to  each  item 
of  work  (p.  5),  converts  units  of  work  into  units  of  time,  and  the  total 
shows  the  amount  of  time  required  to  handle  the  peak-season  work 
on  each  administrative  unit,  provided  average  conditions  prevail  there. 
The  computed  weights  are  not  rated  as  the  actual  weights  of  individual 
activities  or  administrative  units.  They  are  broad  averages  only. 
The  accuracy  of  the  computed  weight  of  any  ranger  district  is  de¬ 
pendent  to  some  extent  on  compensating  variations  between  the 
numerous  activities  on  which  the  index  weight  is  based.  Likewise, 
the  accuracy  of  the  total  ranger-district  load  in  any  region  is  dependent 
upon  compensating  differences  between  the  ranger  districts  with  that 
region.  Thus,  averages  are  depended  upon  to  absorb  ordinary  variations 
between  activities  and  districts.  This  should  be  considered  when 
comparing  the  computed  time  for  any  activity  or  district  wfith  the 
actual  time,  or  with  the  time  set-ups  in  its  local  analysis.  Volume 
tables  which  often  will  not  show  accurately  the  number  of  board  feet 
in  a  single  tree,  but  will  be  reasonably  accurate  for  a  group  of  trees, 
are  comparable  in  this  sense  to  the  converting  factors. 

The  following  are  samples  of  the  correlating  standards  and  con¬ 
verting  factors  and  of  the  computed  weights  of  a  few  forest  units. 
These  are  illustrative  of  the  method  which,  it  should  be  understood, 
is  not  a  direct  phase  of  job-load  analysis. 


7  Loveridge,  E.  W.  U.  S.  Dept.  Agr.,  Forest  Serv.  1930  (Unpublished). 
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Sample  National  Forest  Plan— Appendix 


Sample. — Region  3  computed  {index)  weights  by  forests  and  ranger  districts,  1928  basis 
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Figures  in  parentheses  are  changes  to  1929  manning. 
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STEP  10.  OBTAINING  THE  DESIRED  QUALITY  OF  WORK— INSPECTION 

Job-load  analysis  determines  the  time  and  methods  needed  to  do 
the  work  properly;  i.  e.,  to  the  proper  standard  of  quality.  It  does 
not  assure  that  quality  will  he  obtained.  That  is  an  entirely  different 
subject,  involving  inherent  ability,  education,  training,  actual  inspec¬ 
tion,  and  other  factors,  which  can  not  be  treated  within  the  space 
limitations  of  this  publication.  The  distinction,  however,  should 
always  be  borne  in  mind.  Job  analysis,  in  itself,  does  not  assure 
quality. 

Follow-up,  as  discussed  on  page  53,  is  a  valuable  aid  in  this  respect, 
but  without  adequate  and  actual  inspection  of  the  work  itself  to 
control  quality  output,  the  aim  of  job  analysis  and  planning  is  pretty 
well  lost. 

‘‘A  standard  is  neither  established  nor  maintained  by  the  simple 
process  of  publishing  the  specifications  which  define  it.  Because 
individuals  vary  in  their  capacities  to  understand  specifications  and 
to  acquire  new  patterns  of  habit,  continuous  inspection  of  efforts,  as 
manifested  in  means,  methods,  and  results,  and  explanation  and 
correction  of  errors,  are  essential  to  that  educational  process  which 
constitutes  the  establishment  of  standards.  Also,  individuals  vary 
in  their  capacities  to  maintain  standards  *  *  *  This  makes 

necessary  a  system  of  continuous  reminders  *  *  *  based  upon 

facts  revealed  by  a  continuous  inspection  of  facilities  and  perform¬ 
ances’^  {26,  p.  377). 

REVISIONS 

With  a  well-made  analysis  available,  the  job  of  keeping  it  up  to 
date  and  improving  it  should  not  be  difficult,  unless  there  is  a  decided 
change  in  some  feature  of  the  work.  This  is  mentioned  because 
bringing  an  analysis  into  shape  the  first  time  is  so  tedious  and  time 
consuming  that  to  think  of  repeating  it  frequently  and  in  detail  is 
discouraging  to  the  busy  executive.  Nevertheless,  it  is  of  major 
importance  that  the  job  descriptions  and  other  parts  of  an  analysis 
should  never  be  thought  of  as  completed  or  static.  To  merit  the 
respect  which  its  conscientious  use  demands,  it  must  be  vital  and 
growing,  always  under  investigation,  revision,  and  improvement.  If 
the  analysis  has  been  properly  made  the  subsequent  changes  in 
standards  of  quality,  of  methods,  and  of  time,  as  well  as  the  quantity 
figures,  will,  over  a  limited  period,  ordinarily  be  so  few  in  number 
that  they  may  be  inserted  in  the  part  of  the  analysis  affected  without 
greatly  disrupting  the  remainder  of  the  material.  After  this  patching 
has  been  done  for  several  years,  possibly  three  years,  or  if  at  any 
time  a  major  change  in  the  volume  of  work  or  in  the  policies  control¬ 
ling  it  takes  place,  a  complete  revision  of  the  analysis  should  be  made. 
In  the  meantime,  the  plans  of  work  in  part  3  and  the  job  lists  in  part  2 
should  be  reconsidered  and  balanced  annually.  This  should  be  sup¬ 
plemented  by  such  monthly  revisions  of  the  plans  as  changing 
conditions  require. 

As  may  be  judged  from  the  following  {15,  p.  6-7),  the  same  general 
idea  regarding  revision  has  apparently  been  developed  from  experi¬ 
ence  in  other  lines  of  work:  ‘Wn  organization  can  not  remain  static 
and  continue  in  business.  In  fact,  it  seems  that  the  rate  of  change  in 
method  and  process  is  increasing  rather  than  diminishing.  The  intro¬ 
duction  of  labor-saving  equipment,  the  addition  of  new  products, 
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discontinuance  of  others,  new  methods  of  manufacture,  and  new' 
methods  of  marketing  and  distribution,  mean  different  sets  of  records’ 
and  different  methods  of  handling  the  work.  Fluctuations  in  quan¬ 
tity  of  business  *  *  *  mean  that  the  work  in  most  offices  is  in 

constant  state  of  flux.  This  might  lead  some  to  feel  that  a  job 
analysis  would  not  be  worth  while  due  to  the  short  time  that  it 
would  remain  up  to  date.  Quite  the  contrary  is  true,  however,  since 
analysis  may  contribute  materially  to  the  organization  of  the  work. 
When  a  thorough  analysis  of  the  department  has  been  made  and 
complete  sets  of  job  specifications  drawn  up,  subsequent  analyses 
take  a  relative^  short  time  unless  a  complete  change  has  taken  place. 
Job  analysis  should  not  be  undertaken  in  the  beginning  unless  the 
management  is  willing  to  see  it  through. 

“The  question  then  comes  as  to  how  often  these  specifications 
should  be  revised.  Where  *  *  *  salary  considerations  are  not 

more  frequent  than  once  a  year,  an  annual  revision  of  job  specifica¬ 
tions  should  suffice,  even  though  there  may  be  considerable  change 
during  that  time. 

“At  the  time  of  hiring  or  a  proposed  salary  increase,  a  particular 
job  specification  can  be  brought  up  to  date.  The  simplest  method  of 
keeping  job  specifications  up  to  date  seems  to  be  to  have  the  depart¬ 
ment  head  or  supervisor  go  over  the  most  recent  set  of  position 
description  sheets  for  his  department,  making  such  changes  as  are 
necessary.  In  most  instances  for  departments  of  not  more  than  100 
employees,  a  total  not  to  exceed  one  day  a  year  is  sufficient  for  the 
department  head  to  make  this  review.  After  the  department  head 
has  had  an  opportunity  to  study  the  original  specifications  and  make 
the  necessary  changes,  the  analyst  reviews  the  changes  *  * 

“Not  all  departments  need  be  revised  at  the  same  time.  In  our 
organization,  for  example,  the  original  analysis  and  classification 
extended  pretty  well  throughout  the  year.  We  attempt  to  bring  job 
specifications  for  a  given  department  up  to  date  on  the  anniversary  of 
the  original  anaWsis  for  that  department.  In  this  way  the  work  is 
distributed  throughout  the  year,  and,  so  far,  has  been  handled  without 
any  additions  to  the  staff.  The  retyping  of  job  specifications  is  done 
when  typists  are  free.  If,  when  it  is  time  to  revise  the  specifications, 
a  particular  department  is  undergoing  a  period  of  change,  the  analysis 
is  deferred  until  such  time  as  conditions  are  more  settled.’’ 

RESULTS 

If  the  truest  test  of  capacity  is  performance  on  the  job,  then  the 
best  check  on  the  job  analysis  and  planning  practice  is  the  extent  to 
which  it  meets  the  22  problems  and  aims  outlined  on  pages  9  to  13. 
To  this  end  it  might  be  desirable  to  repeat  all  of  these  points  and  com¬ 
ment  in  detail  on  the  results  obtained  in  connection  with  them. 
However,  to  those  who  are  now  acquainted  with  the  job-load  analysis 
and  planning  procedure  no  examples  or  detailed  discussions  should  be 
needed  to  show  that  when  properly  used  it  is  a  logical,  common  sense 
way  to  attack  the  problems  in  question.  Certainly  a  comprehensive 
picture  of  the  work  should  be  obtained  before  locating  expensive 
structures  to  be  used  in  administration;  in  determining  the  balance  in 
job  load  between  funds  available,  as  well  as  between  the  individuals 
who  must  handle  the  work  and  the  salaries  paid  them;  in  providing 
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for  an  equitable  division  of  available  time  between  different  activities ; 
in  fixing  the  definite  needs  for  training;  in  finding  out  whether  funds 
can  be  released  for  development  work;  in  getting  down  in  black  and 
white  and  thus  opening  to  challenge  all  of  the  practices  involved  in 
the  handling  of  any  position.  This  is  likewise  true  of  many  of  the 
general  problems  included  in  the  list.  A  few  specific  examples  of 
results  so  far  obtained  may,  however,  help  to  complete  the  picture. 

COMPARISON  OF  PAST  ACTUAL  WORKING  TIME  WITH  THE  PROPER 

NEEDS  OF  A  POSITION  AS  DETERMINED  BY  JOB-LOAD  ANALYSIS 

While  the  cases  given  below  may  be  extreme,  they  serve  to  illustrate 
the  effect  which  plans  based  on  analysis  have  on  practically  all  admin¬ 
istrative  positions  in  the  grades  which  have  so  far  been  studied.  The 
men  concerned  in  these  cases  were  executives  of  ordinary  skill  and 
capacity  for  hard  work,  but  they  lacked  an  adequate  method  for 
grasping  and  dealing  with  the  complexities  of  their  work. 

Case  1. — A  very  competent,  experienced,  and  hard-working  junior 
forester  in  charge  of  a  district  with  2  sawmills,  2  lookout  stations,  an 
average  of  9  fires  annually,  3,100  cattle  and  34,000  sheep  under 
permit,  a  summer-home  colony  and  other  land-use  activities,  as  well 
as  a  driveway  problem  and  miscellaneous  duties. 


Days  in  peak  season 


Activity 


Nonfield _ 

Field: 

Timber  management... 

Range  management _ 

Road,  trails,  structures. 

All  fire  activities _ 

Land  uses. . 


Job  needs 
Past  as  deter- 
actual  mined  by 
analysis 


13 


24 


34 

59 

10 

22 

9 


36 

75 

12 

21 

11 


Number  days  worked _ 

Number  of  work  days  available 
Sundays  and  holidays  worked.. 


147 

129 

18 


179 

129 

0 


The  past  actual  in  this  case  does  not  show  the  complete  picture  of 
overtime  devoted  to  keeping  things  going  well  in  the  field,  or  night 
work  done  to  keep  abreast  of  the  office  job.  The  analysis  definitely 
shows  the  need  for  relief  from  the  overload,  if  the  work  is  to  be  well 
done  by  a  competent  man  without  danger  of  breaking  down. 

Case  2. — A  bright  young  junior  forester  relatively  new  to  his  posi¬ 
tion  in  charge  of  a  ranger  district,  on  which,  in  addition  to  many 
other  activities,  2  small  sawmills  and  3  minor  product  operations  were 
handled,  and  4,000  cattle  and  15,000  sheep  were  grazed  under  permit. 
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Activity 

Past 

actual 

Job  needs 
as  deter¬ 
mined  by 
analysis 

Nonfield-office _ 

Days  and 
hours 
146. 1 

Days  and 
hours 

80.  5 

Field: 

Timber  management _ _ 

54.5 

99.  2 

Range  management _  _ 

40.  7 

42. 1 

Roads,  trails,  etc.. _ _ _ 

16.2 

4.  2 

Fire-control  activities _  _ _ _ 

5.5 

8. 1 

Land-use  management _ _ _ 

3.  7 

9.  3 

Miscellaneous _ _ _ _ 

1.  5 

1.  5 

Off  district _  _ 

16.0 

Total  number  of  days _ 

285.0 

245.  3 

Leave  and  holidays  taken _ 

80.0 

All. 

The  foregoing  shows  that  the  better  usage  in  the  analysis  column  is 
due  to  less  nonfield  (including  work  on  the  ranger  station  and  grounds) 
and  less  road  and  trail  work.  It  does  not  show  the  poor  seasonal  dis¬ 
tribution  of  the  past  actual  time;  that  by  August  10  the  officer  hadL 
not  as  yet  inspected  or  visited  some  50  per  cent  of  his  district,  althoughi 
it  was  fully  stocked  with  animals  grazing  under  permit;  and  that  in 
June,  for  example,  which  is  probably  the  peak  month,  14  days  were' 
spent  at  the  headquarters  and  only  6.4  days  in  the  field  on  timber  and- 
range  management  duties.  The  analysis  when  made  provided  for 
doing  most  of  the  nonfield  work  heretofore  done  in  June,  before  thn 
peak  season  arrived  and  for  delegating  to  a  handy  man  the  nonranger- 
caliber  jobs.  It  also  found  that  the  proper  handling  of  the  position 
called  for  13.4  days  in  the  field  during  this  month.  As  is  indicated 
by  this  last  figure,  the  analysis  found  that  the  job  load  on  the  district 
was  so  light  that  additional  territory  should  be  combined  with  it. 
It  should  be  noted  that  an  inspection  of  conditions  on  the  unit  showed 
that  some  change  in  time  usage  was  needed  and  that  better  training, 
especially  in  range  management,  a  subject  which  was  relatively  new 
to  this  junior  forester,  should  have  been  given  him. 

Case  3. — A  highly  capable,  experienced,  and  willing  ranger  in  charge 
of  a  district  with  little  timber-sale  work,  5  fireguard  stations,  an  aver¬ 
age  of  17  fires  annually,  100  cattle  and  17,000  sheep  under  permit  and 
quite  a  recreation  business  in  addition  to  miscellaneous  other  duties. 


Activity 

Past 

actual 

Job 

needs  as 
deter¬ 
mined' 
by 

analysis 

Nonfield _ _ _ _ _ 

Days  and 
hours 

Days  and 
hours 

Field: 

Timber  management.. _ _ 

2. 1 

3.  6 

Range  management _ _ _ 

16. 1 

41.  4 

Trails,  telephone,  etc _ _ _ 

110.2 

48.  5 

All  fire  activities.! _ _ _ _ _ 

13.0 

31.  5 

Land  uses _ _ _ 

1.2 

1.  4 

That  trail  and  telephone  work  was  this  man’s  hobby  is  evident. 
The  condition  of  the  grazing  allotments  on  the  district  may  also  be 
judged  from  the  extent  to  which  the  range  management  work  was 
slighted. 
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Case  Jj.. — 


Activity 

Past 

actual 

Plan 

based 

on 

analysis 

Cruising  and  appraising _  _ 

Days  and 
hours 
16.4 

Days  and 
hours 

32 

Woods  inspection _ 1 _ 

8.5 

21.4 

Scaling _  _ _ _ _ _ 

43 

47 

Case  5.— 


Activity 

Past 

actual 

Plan 

based 

on 

analysis 

Timber  management _  _ -  _ 

Days 

13 

Days 

42 

Land  uses  and  recreation _ 

17 

38 

Case  6. — The  analysis  found  that  it  should  not  be  expected  that 
the  supervisory  work  on  this  forest  could  be  handled  properly  by  one 
executive,  and  that  the  specialist,  then  on  project  work  there,  should 
be  assigned  to  the  staff  and  devote  part  of  his  time  to  caring  for  the 
overload  of  recurrent  supervisory  duties. 

Case  7. — The  opposite  of  case  6.  The  volume  of  recurrent  work 
was  shown  to  be  such  that  the  assistant  supervisor  should  devote 
practically  all  of  his  time  to  development  work,  or  relieve  the  super¬ 
visor  of  recurrent  work  so  that  he  could  participate  in  desired  re¬ 
search  and  other  creative  projects. 

Case  8. — On  a  forest  with  a  4-man  supervisory  force  the  analysis 
showed  that  by  properly  delegating  some  tasks,  by  avoiding  duplica¬ 
tion  of  work,  and  by  thorough  planning,  one  man  could  be  dispensed 
with  and  the  others  could  and  should  complete  several  major  devel¬ 
opment  projects,  timber  management  plans,  land  acquisition,  recrea¬ 
tion  plans,  etc.,  that  had  been  on  the  calendar  of  uncompleted  work 
for  some  time. 

The  humanitarian  side  of  the  analysis  procedure,  and  the  rehabili¬ 
tating  effect  that  the  plans  based  on  it  have  on  men  who  have  fallen 
into  a  rut,  is  illustrated  in  the  case  of  a  certain  officer  who  was  poten¬ 
tially  capable  but  whose  work  was  found  to  be  unsatisfactory. 
Instead  of  replacing  him,  as  would  ordinarily  have  been  done,  the 
requirements  of  his  job  were  analyzed,  trip  plans  prepared,  and  a 
full  understanding  reached  as  to  what  the  work  required.  Subse¬ 
quent  inspection  found  that  the  plans  were  being  followed  and  the 
work  done  satisfactorily.  In  another  instance  the  follow-up  found 
repeatedly  that  the  plans  were  not  being  met,  and  since  there  were 
no  justifiable  reasons  it  was  evident  that  the  man  was  not  qualified 
to  continue  in  his  position. 

The  workability  of  a  well-made  plan,  as  stated  several  times  here¬ 
tofore,  depends  in  major  part  on  the  intelligent,  considerate,  and 
analytical  interest  shown  in  it  by  the  official  immediately  superior  to 
the  one  using  the  plan.  That  well-made  plans  are  workable  has  now 
been  demonstrated  on  many  forests.  A  specific  example  will  serve 
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as  an  illustration.  An  official  in  charge  of  a  ranger  district  was 
unexpectedly  met  on  the  first  day  of  a  scheduled  trip  period  and 
accompanied  while  he  attended  to  guard  training  and  installation, 
trail  and  telephone-crew  inspection  and  supervision,  trail  location, 
range  inspection,  special-use  inspection,  and  other  duties,  involving  a 
trip  with  a  pack  string  and  an  unusual  sequence  of  unexpecteds — 
horses  lost  in  the  mornings,  a  caved-in  trail  resulting  in  the  animals 
rolling  off  the  grade,  rain  almost  every  day,  and  so  on — and  still  at 
the  end  of  the  trip  the  party  was  half  a  day  ahead  of  the  schedule, 
which  had  been  made  the  preceding  winter.  Later  reports  showed 
that  similar  success  was  obtained  with  other  sections  of  the  plan  dur¬ 
ing  the  balance  of  the  season.  And  probably  the  best  of  it  was  the 
supervisor’s  statement,  that  this  old-time  officer  was  not  accus¬ 
tomed  to  making  clean-up  trips  of  this  sort,  but  they  were  now  made 
because  the  schedule  gave  him  something  to  shoot  at,  put  the  spirit 
of  competition  into  the  way  he  went  at  his  work. 

RECOGNITION  AND  EVALUATION  OF  ACTIVITIES 

The  success  of  job  analysis  and  planning  in  meeting  another  of  the 
22  listed  problems  has  been  expressed  by  a  major  executive  in  charge 
of  one  of  the  main  branches  of  Forest  Service  work,  as  follows:  “The 
recognition  accorded  range  management  in  the  various  administrative 
plans  developed,  analyses  made,  etc.,  gave  it  a  permanent  and  rightful 
place  in  administration.  It  is  no  longer  the  orphan  in  forest  adminis¬ 
tration,  but  occupies  a  dignified  position  among  our  activities.  In 
line  with  according  range  management  the  proper  place  in  adminis¬ 
tration,  special  attention  was  given  to  a  more  careful  analysis  of  the 
problem.” 

As  a  matter  of  fact  such  statements  should  be  expected  concerning 
all  activities  since  the  analj^ses  reflect  the  policies  of  the  responsible 
branch  officials  to  the  extent  that  their  policies,  as  approved  by  the 
general  manager,  have  been  clearly  defined. 

ECONOMIES  IN  ADMINISTRATION 

The  effect  job  analysis  may  have  even  on  minor  points,  which  in 
the  aggregate  keep  a  forester  from  forward-looking  work,  is  shown  in 
the  following  partial  list  of  suggested  economies  in  administration 
made  by  the  regional  forester,  supervisor,  and  others  while  partici¬ 
pating  in  the  analysis  of  the  Glen  wood  district  on  the  Natural  Bridge 
Forest  in  April,  1928: 

Discontinue  annual  report  on  plantations. 

Make  special  filing  scheme  for  rangers  so  as  to  reduce  the  number 
of  folders  and  guides  by  something  like  50  per  cent. 

If  possible  discontinue  grazing  reports  for  certain  districts. 

Reduce  amount  of  work  on  350  letters  of  transmittal  issued  by 
ranger  by  printing  in  or  stamping  in  most  of  the  material. 

Reduce  the  number  of  classes  of  tools  so  as  to  facilitate  the  making 
of  the  property  inventory. 

Discontinue  issuing  permits  for  the  few  “exempt”  stock. 

Obtain  better  timber-sale  administration  by  directing  the  operators 
rather  than  being  directed  by  them. 

Discontinue  or  make  optional  the  keeping  of  62 IG  cards. 
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Discontinue  or  make  optional  the  keeping  of  improvement-allot¬ 
ment  cards. 

Discontinue,  probably,  the  issuance  of  free-use  permits. 

Increase,  if  possible,  the  ranger’s  timber-sale  authorization,  since 
heavy  salvage  operations  are  needed  on  the  district. 

Discontinue  beck  and  call  scaling  by  establishing  a  frequency 
standard  for  scaling  trips. 

Avoid  disputes  with  timber-sale  operators  by  requiring  more  posting 
of  timber-sale  boundaries. 

Consider  the  advisability  of  dropping  from  Form  820  the  record  of 
^‘number  of  logs.” 

Letters  of  transmittal  for  saw^mill  sales  to  be  issued  by  the  supervisor 
instead  of  by  the  ranger. 

Discontinue  or  make  optional  the  keeping  of  the  card  record  for 
timber-sale  payments. 

Question  the  necessity  for  detailed  cost  distributions  on  expense 
accounts.  Will  probably  provide  a  simpler  prorating  scheme.  In 
this  way,  and  by  making  other  short  cuts,  reduce  the  time  necessary 
to  make  out  an  expense  account  from  three  and  one-half  hours  to  a 
fraction  of  one  hour. 

By  consideration  of  the  method  of  handling  and  need  for  corre¬ 
spondence  reduce  the  average  number  of  nonfield  days  from  some¬ 
thing  like  12  to  about  6  per  month. 

Discontinue  or  make  optional  the  keeping  of  a  card  record  for 
property. 

Simplify  the  method  of  surveying  smaller  fires. 

Discontinue  the  use  of  large  fireplaces  on  camp  grounds. 

Discontinue  much  interior-boundary  posting. 

Cut  cost  of  acquisition  examinations  and  reports  in  half  by  the  use 
of  local  men  instead  of  officials  from  Washington. 

STANDARDS  RAISED 

The  steps  which  were  taken  in  the  way  of  raising  standards  do  not 
belong  in  the  list  of  economies.  A  reference  to  the  analysis  will  show, 
however,  an  increase  in  the  frequency  of  woods  inspections  on  the 
timber  sales;  a  scheduling  of  the  contacts  with  volunteer  fire  wardens 
under  which  there  is  less  likelihood  that  these  key  men  will  be  over¬ 
looked  or  not  visited  at  the  right  time;  participation  in  stock-inventory 
surveys  on  cut-over  lands  to  a  degree  not  attempted  heretofore,  and 
so  on  through  many  other  activities. 

QUALITY  RESULTS 

It  is  very  much  to  the  point  to  ask  whether  the  quality  of  the  work 
has  held  up  or  been  improved  with  the  economies  in  administration 
effected  under  job  analysis  and  planning.  For  nonrecurrent  work,  the 
number  of  new  projects  which  have  been  undertaken  and  completed 
with  funds  which  otherwise  would  have  been  spent  on  administration 
shows  that  the  answer  is  decidedly  in  the  affirmative.  For  the 
recurrent  routine  duties,  inspectors  find  that  they  are  being  well  done 
and,  as  shown  by  the  statement  of  one  of  the  branch  chiefs  on  page  72, 
important  activities  which  formerly  received  only  secondary  atten¬ 
tion,  in  many  cases  have  now  taken  their  “place  in  the  sun.” 
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The  progress  made  in  fire  control,  although  it  is  hazardous  to  speak 
about  such  a  thing,  is  another  tangible  ‘‘result”  which  shows  that 
quality  is  being  obtained  regardless  of  the  fact  that  an  increase  in 
the  size  of  administrative  units  has  in  some  cases  resulted  from  the 
analyses;  the  funds  so  released  having  been  used  in  major  part  for 
fire-control  purposes.  For  years  the  objective  in  this  activity  has 
been  to  hold  the  acreage  burned  within  the  national  forests  as  a  whole 
to  0.1  per  cent  of  their  gross  area.  According  to  the  records  back  to 
1908  this  has  never  been  attained;  in  fact  it  has  rarely  been  approached 
until  during  1930,  when  it  was  attained  for  the  first  time.  The 
season  was  not  the  most  difficult,  but  it  was  decidedly  not  an 
easy  season,  there  having  been  in  excess  of  1,000  more  fires  in  1930 
than  in  the  average  year  in  the  past  decade.  Recent  increases  in 
appropriations  have  been  a  great  help.  Nevertheless,  of  immeasur¬ 
ably  great  help  also  have  been  the  benefits  from  the  years  of  wide¬ 
spread  efforts  to  strengthen  the  various  features  of  executive  manage¬ 
ment.  Job-load  analysis  and  its  accompanying  technics  are  a  logical 
development  and  outgrowth  of  such  efforts.  It  is  appreciated  that 
one  year  means  little  in  fire  records  over  a  long  period.  The  use  of 
this  point  is  justified,  however,  when  the  consistent  drop  in  the 
area-burned  curve  is  considered. 

The  various  examples  mentioned  in  the  preceding  pages,  although 
representative  of  several  classes  of  results,  are  not  as  striking  as  those 
which  show  the  financial  results,  although  the  former  in  the  aggregate 
and  in  the  years  to  come,  will  be  much  more  important.  Results  in 
definite  figures  are,  however,  more  easily  recognized  and  appreciated. 
Unfortunately  it  is  difficult  to  segregate  actions  influenced  by  the 
analyses  from  those  which  would  have  taken  place  without  them. 
Consolidations  of  ranger  districts  and  national  forests,  for  example, 
have  been  going  on  since  the  creation  of  the  national  forests  with  the 
'possibilities  decreasing^  of  course,  each  time  such  mergers  were  made. 
This  historical  fact  should  therefore  be  borne  in  mind  in  considering 
that  since  the  job-load  analysis  work  was  undertaken  some  70  ranger 
districts,  the  exact  number  depending  on  the  dates  included  in  the 
comparison,  have  been  eliminated  through  combinations  with  other 
districts.  Funds  have  thus  been  made  available  for  urgently  needed 
development  work  including  resource  surveys  of  various  classes — 
timber,  range,  acquisition,  game,  recreation,  etc.;  for  employment  of 
high-grade  specialists;  for  promotions,  which  normally  have  had  to 
be  financed  entirely  from  savings;  and  for  other  necessary  and  de¬ 
sirable  steps,  of  which  the  still-unsolved  problem  of  fire  control  has 
been  the  greatest  beneficiary.  A  recent  comprehensive  study  of 
country  not  in  the  serious  fire  zone  found  that  the  best-balanced  use 
of  available  funds  called  for  a  further  reduction  of  23  per  cent  in 
the  number  of  ranger  districts  in  this  particular  region  and  the  diver¬ 
sion  of  the  funds  so  released  primarily  to  the  fire  sections. 

The  total  thus  diverted  to  the  mass  of  unsolved  problems  which 
still  face  the  organization  will  represent  possibly  a  quarter  of  a 
million  dollars  annually. 

Misunderstandings  regarding  this  point  have  led  to  the  question: 
Will  not  the  reduction  in  personnel  occasioned  by  these  changes 
seriously  harm  the  good  results  previously  obtained  in  forestry? 
The  answer  is  decidedly.  No.  There  has  been  no  reduction  in  man 
power  in  forestry  but  a  diversion  of  man  power  to  higher-quality 
and  more  urgent  forestry  needs. 
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INTANGIBLES— QUALITY  VERSUS  QUANTITY 

The  aim  of  the  job-weighing  feature  of  the  analysis  is  to  determine 
the  time  needed  for  a  high  average  to  first-class  man  to  do  the  work 
with  the  desired  degree  of  quality.  If  quality  is  not  then  attained 
it  is  usually  due  to  weakness  in  that  broad  field  which  has  to  do  with 
personnel  selection,  training,  control,  and  other  duties  of  management. 

Proper  use  of  the  analysis  method  provides  for  attaining  adequate 
quality.  Moreover,  it  encourages  the  super  adequate  and  exceptional 
performance,  which  then  stands  out  so  clearly  that  it  demands  reward. 
For  example:  The  job  of  marking  timber  in  two  similar  forests  may 
involve  the  same  number  of  trees,  and  the  analyses  as  a  result  may 
show  a  similar  job-load  weight  for  this  activity  on  both  forests.  Both 
jobs  of  marking  as  completed  may  be  of  adequate  quality,  but  in 
one  case  the  forester  does  a  finer  job  within  the  same  time  required 
by  the  other  man,  who  does  his  work  satisfactorily  and  within  the 
time  provided  in  the  analysis.  Or  the  first  man  does  an  adequate 
marking  so  much  quicker  than  his  neighbor  that  he  has  time  avail¬ 
able  to  make  a  volume  table  based  on  local  studies.  Either  result 
on  the  part  of  the  first  man  should  be  classed  as  ‘‘superadequate  and 
exceptional,’’  and  should  merit  consideration  in  the  form  of  special 
reward. 

Intangibles,  if  they  do  not  fade  away  when  analyzed,  often,  if  not 
usually,  may  be  most  easily  expressed  in  terms  of  jobs.  Clear- 
visioned  analysis  and  expression  in  the  form  of  jobs  is  often  necessary 
to  bring  out  intangibles  so  that  their  values  are  utilized  or  recognized. 
For  example:  Two  otherwise  comparable  forests  have  the  same 
number  of  potential  fire  cooperators  to  be  interviewed.  In  one  case 
the  cooperators  are  strongly  sympathetic  and  receptive,  while  in  the 
other  they  are  recalcitrant  or  wavering  in  their  interest.  A  ranger 
with  a  certain  type  of  personality  may  in  an  intangible  manner  get 
as  good  results  in  the  same  time  from  the  recalcitrant  group,  as 
another  man  would  with  the  sympathetic  group.  However,  it  is 
evident  that  for  the  same  first-class  man  one  group  of  cooperators 
is  more  difficult  to  handle  than  the  other.  This  would  be  expressed 
in  the  analysis  by  providing  in  connection  with  the  recalcitrant  group 
for  more  jobs — motion-picture  shows,  more  interviews,  news  items, 
sitting  on  fences  and  whittling  sticks,  being  present  in  the  office 
available  for  conference— all  of  which  are  expressible  in  terms  of 
time.  To  the  extent  then  that  the  intangible  quality,  personality 
for  example,  obtains  desirable  superadequate  or  additional  results 
within  this  normal  time,  the  intangible  should  be  recognized  with 
proper  rewards. 

A  further  example:  On  two  otherwise  identical  watersheds  the 
grazing  problems  differ  in  intensity;  those  on  the  first  area  requiring 
more  knowledge  and  greater  qualifications  on  the  part  of  the  super¬ 
vising  official,  than  do  the  problems  on  the  second  area.  As  in  the 
example  cited  above,  the  differences  in  difficulty  of  administration 
of  these  areas,  for  men  of  equal  caliber — may  be  expressed  in  terms 
of  jobs — more  frequent  inspections,  more  range-use  planning,  more 
local  studies,  and  so  on.  The  intangibles  which  may  enter  into  such 
a  situation  would  be  in  the  personal  qualities  of  the  supervising 
officials  and  not  inherent  in  the  work  itself. 
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COMPARING  AND  RATING  POSITIONS 

The  foregoing  brings  out  that  the  amount  of  time  needed  for  quali¬ 
fied  men  to  handle  certain  positions  properly  can  be  determined  by 
analysis.  It  also  shows  that  there  should  be  a  basic  compensation 
for  doing  the  work  adequately,  plus  additional  rewards  for  desirable 
superadequate  or  additional  work.  When  it  comes  to  comparing 
positions,  however,  quality  requirements — caliber — of  work,  needless 
to  say,  are  very  important.  There  is  little  difficulty  in  segregating 
positions  into  broad  classes — forest  supervisors,  district  rangers,  etc. 
Within  these  classes  further  subdivisions,  by  relatively  broad  groups 
of  positions,  are  clearly  called  for  by  the  sum  of  the  caliber  plus 
quantity  of  work  involved,  and  by  policies  bearing  upon  it.  Thus, 
two  ranger  positions  may  each  have  the  same  number  of  days  of 
work,  one  supervising  trail  construction,  the  other  handling  important 
sales.  The  ‘‘quantity’’  is  the  same  but  the  caliber  of  the  sales  work 
may  be  rated  so  much  higher  than  that  of  supervising  trail  construc¬ 
tion  that  the  second  position  should  be  placed  in  a  higher  classification 
than  the  first.  Smaller  subdivisions,  however,  are  not  ordinarily 
justified  on  the  basis  of  quality  demands  because  of  the  give  and  take 
in  such  requirements  between  activities  and  their  changing  occurrence. 
Within  these  broad  classes  the  weighing  of  the  jobs  as  to  quantity 
will  go  a  very  long  away  in  getting  at  just  comparisons. 

The  point  may  still  not  be  clear  and  the  question  asked:  Although 
it  may  be  that  intangibles  are  usually  expressible  in  terms  of  jobs,  are 
there  not  conditions  where  certain  personal  qualities  are  necessary  in 
order  to  perform  the  work  adequately  *  *  *  to  devote  an  appre¬ 

ciable  amount  of  time  to  appearing  before  legislatures,  for  example? 
The  answer,  as  before,  is  that  the  volume  of  work  is  expressible  in 
terms  of  jobs  for  qualified  men — those  having  the  necessary  personal 
characteristics. 

It  should  be  noted  that  the  statements  regarding  intangibles  apply 
to  the  actual  analysis  of  each  position  and  should  not  be  confused 
with  computed  job-load  weights.  This  is  another  subject  in  which 
averages  applicable  to  groups  of  positions  rather  than  to  individual 
positions  are  used.^ 

JOB  ANALYSIS  AND  ACCOUNTING 

Carried  to  a  point  beyond  which  it  has  so  far  been  used  in  the 
studies  on  which  this  publication  is  based,  job-load  analysis  very 
logically  ties  in  with  good  cost  accounting.  The  analysis  determines 
proper  time  needs.  These  in  turn  may  be  converted  with  little 
difficulty  into  standard  costs.  The  accountants,  and  through  them 
the  executives,  then  have  a  “normal”  cost  against  which  actual  costs 
may  be  compared  currently.  It  is  also  recognized  that  the  best 
budgeting  can  not  be  done  effectively  until  standard  jobs  and  normal 
costs  have  been  established.  With  this  done,  the  volume  of  work 
i.  e.  the  sum  of  the  M  feet  b.  m.  to  be  cut,  the  area  to  be  planted,  the 
number  of  guards,  the  number  of  stock,  and  other  variables,  gives  a 
basis  for  financing. 

The  control  of  operations  through  cost  accounting  is  a  subject  in 
itself  of  major  importance,  but  only  its  possibilities  will  be  mentioned 

s  Loveridge,  E.  W.  correlating  standards  and  converting  factors  for  determining  index  job 
LOAD  WEIGHTS,  1930.  (Unpublished.) 
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here.  A  more  complete  picture  of  it  may  be  obtained  from  the  United 
States  Chamber  of  Commerce  Bulletin,  Cost  Accounting  Through  the 
Use  of  Standards  {31). 

EFFECT  ON  THE  PERSONNEL 

Throughout  the  studies  particular  pains  have  been  taken  to  show 
that  an  analysis  and  plan  will  help  the  forester  in  organizing  his 
efforts.  It  is  not  to  be  considered  at  all  as  a  means  of  ‘‘badgering’^ 
the  forester  or  killing  his  initiative,  or  mechanizing  him.  True,  it  is 
expected  that  as  a  result  of  this  analysis  and  detailed  plan,  he  will 
succeed  in  getting  more  and  better  work  done,  but  that  will  not  be 
through  making  his  job  harder,  but  through  making  it  easier.  It 
should  give  him  a  much  clearer  and  more  definite  picture  of  just  what 
his  job  is,  what  is  expected  of  him,  and  enable  him  to  direct  his  efforts 
in  ways  that  will  result  in  greater  accomplishment.  Analysis  will 
show  the  cause  for  any  necessary  ‘‘high  pressure”  under  which  the 
executive  may  have  been  working  and  provide  a  substantial  basis 
for  having  it  removed. 

The  manner  in  which  the  studies  have  been  taken  by  the  men 
affected,  has  in  general  varied  with  their  degree  of  comprehension  of 
the  proper  methods  and  the  underlying  policies.  Statutory  obstacles 
to  making  all  of  the  salary  adjustments  merited  by  increased  responsi¬ 
bilities  have  hindered,  to  some  extent,  the  use  of  the  monetary  incentive 
which  is  commonly  used  in  private  work.  Increased  knowledge  and 
use  of  the  analyses  and  plans  have,  however,  made  them  increasingly 
well  appreciated,  and  it  is  expected  that  their  popularity  will  increase 
as  additional  studies  provide  material  for  improving  them. 

Although  it  is  appreciated  that  testimonials  may  be  obtained  favor¬ 
ing  almost  any  nostrum  or  panacea,  it  is  believed  that  the  consensus 
of  un trammeled  opinion  was  expressed  in  a  discussion  {18)  by  field 
men  of  this  subject,  after  it  had  been  under  local  development  and 
trial  for  four  years,  as  follows :  “With  the  formulation  of  better  *  *  * 
plans  of  work  during  the  past  few  years  it  has  been  unnecessary  to 
centralize  as  much  of  the  responsibility  in  the  supervisor’s  office  as 
formerly.  Initiative  *  *  *  necessarily  vary  with  the  indi¬ 

vidual  and  with  the  type  of  leadership,  but  I  would  say  that  present 
conditions  are  favorable  to  the  promotion  rather  than  the  destruction 
of  these  qualities”  {18,  p.  2). 

“A  lot  of  the  ‘kick-back’  that  has  resulted  from  job  analysis,  organi¬ 
zation  analysis,  reorganization  and  budgeting  (if  plans  ahead  and 
accomplishment  standards  may  be  termed  as  budgeting)  has  simply 
been  the  reaction  from  thoughts  forced  into  unfamiliar  channels. 
The  new  vision  of  the  job  does  not  square  with  the  old  concept. 
Birth  must  be  given  to  new  thought  and  the  job  must  be  visualized  in 
the  terms  of  the  new  possibilities  opened  up  as  the  result  of  activity 
analysis”  {18,  p.  3). 

According  to  another  forest  supervisor,  “The  passing  of  the  old 
‘hip-hip-hooray  ’  days  of  the  Forest  Service  has  been  mistaken  by  many 
for  a  loss  of  esprit  de  corps  but  I  do  not  believe  that  this  is  justified. 
The  expanding  activities  and  increasing  importance  of  the  national 
forests  in  the  life  of  local  communities  has  opened  up  opportunities 
for  initiative  that  were  undreamed  of  20  years  ago  and  we  have  been 
able  to  meet  these  demands  only  through  standardization  and  im¬ 
proved  methods  of  conducting  the  more  routine  types  of  recurrent 
work”  {18,  p.  5). 
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Another  supervisor  believes  ^Hhe  local  esprit  de  corps  is  as  good 
as  ever  seen  in  any  section  of  the  organization  in  over  20  years  ex¬ 
perience.”  And  he  feels  that  ^‘to  the  work  done  in  analyses  and 
planning  must  go  the  credit  of  bringing  the  really  important  features 
of  our  respective  jobs  into  sharper  relief  than  ever  before”  {18,  p.  6). 
Another  said,  *  *  *  we  have  plenty  of  latitude  to  administer, 

but  first  we  must  prove  by  results  that  we  can  execute.  The  trend  is 
toward  executive  rather  than  administrative  work — toward  scientific 
measurement  of  results  rather  than  guess”  {17,  p.  10). 

From  another  section  of  the  country  comes  the  statement  that — 
‘‘The  work  plans,  which  some  feel  have  hampered  them  in  initiative, 
etc.,  are  merely  an  aid  to  them  in  covering  more  ground  systematically 
and  with  less  effort.  *  *  *  He  has  and  always  will  have  a  big  part 

in  their  formation  and  it  is  really  getting  down  on  paper  in  a  logical 
manner  the  various  ideas  floating  around  in  his  brain  on  how  the  dis¬ 
tricts  should  be  handled.  *  *  *  Standards  have  not,  I  believe, 

been  made  with  any  idea  of  restricting  initiative  or  cutting  down  esprit 
de  corps  but  rather  to  promote  this  by  giving  out  the  experiences  of 
others  as  to  better  ways  of  doing  things,  quicker  action,  and  to  the 
end  that  more  work  will  be  accomplished  and  better  than  by  old 
antiquated  methods  or  haphazard  procedure”  {18,  p.  22). 

In  like  vein  is  the  opinion  that  “initiative  is  increasing  which  is 
natural  with  a  clear  definition  of  objectives,  obligations,  and  stand¬ 
ards.  Vague  objectives  and  standards  wliich  are  subject  to  change 
by  each  passing  forest  officer  do  not  induce  initiative  in  the  field  men.” 
{18,  p.  26).  The  present  trends  are  to  employ  “scientific  methods  for 
studying  our  work  and  methods”  and  *  *  *  “to  vary  policy  and 

action  to  fit  local  conditions  rather  than  to  standardize  it  for  the 
whole  United  States.”  {18,  p.  27 .) 

INITIATIVE  AND  FREEDOM— MECHANIZATION  AND  THE  HUMAN 

ELEMENT 

An  attempt  has  been  made  in  the  foregoing  pages  to  discuss  in  their 
jDi’oper  context  some  of  the  controversial  points  which  arise  in  connec¬ 
tion  wuth  the  subject  of  job-load  analysis  and  planning.  In  this 
manner  such  factors  as  unforseens,  intangibles,  flexibility,  unex- 
pecteds,  obtaining  quality  in  results,  esprit  de  corps,  reflection,  devel¬ 
opment  work,  mechanization,  and  others  have  been  discussed.  The 
effect  on  initiative  and  the  extent  to  which  the  plans  deprive  indi¬ 
viduals  of  their  freedom  of  action  have  also  been  mentioned. 

Thus,  Taylor  {32,  p.  14-66-1467)  in  commenting  on  initiative  and 
individuality  said:  “Now,  I  think  you  will  agree  with  me  as  to  who 
this  finest  and  highest-class  mechanic  in  the  world  is.  So  far  as  I 
know  there  will  be  no  question  about  him,  for  we  all  agree  that  the 
highest-class  mechanic  in  the  world  is  the  modern  surgeon.  He  is  the 
man  who  combines  the  greatest  manual  dexterity  and  skill  with  the 
largest  amount  of  intellectual  attainment  of  any  trade  that  I  know 
of — the  modern  surgeon. 

“Now,  the  modern  surgeon  applied  the  principles  of  scientific  man¬ 
agement  to  his  profession  and  to  the  training  of  the  younger  surgeons 
long  before  I  was  born — long  before  the  principles  of  scientific  man¬ 
agement  were  ever  dreamed  of  in  the  ordinary  mechanical  arts.  Let 
us  see  how  this  man  trains  the  young  men  who  come  under  him.  I 
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do  not  believe  that  anyone  would  have  an  idea  that  the  modern 
surgeon  would  say  to  young  doctors  who  come  into  the  hospital  or 
who  come  under  him  to  learn  the  trade  of  surgeon — I  do  not  think 
the  surgeon  would  say  anything  of  this  kind:  ‘Now,  boys,  what  I 
want,  of  all  things,  is  your  initiative;  what  I  want,  of  all  things,  is 
your  individuality  and  your  personal  inventiveness.’ 

“I  do  not  think  anyone  for  an  instant  would  dream  that  a  surgeon 
would  say  to  his  young  men,  for  instance:  ‘Now,  young  men,  when 
we  are  amputating  a  leg,  for  instance,  and  we  come  down  to  the  bone, 
we  older  surgeons  are  in  the  habit  of  using  a  saw,  and  for  that  pur¬ 
pose  we  take  this  particular  saw  that  I  am  holding  before  you.  We 
hold  it  in  just  this  way,  and  we  use  it  in  just  that  way.  But,  young 
men,  what  we  want,  of  all  things,  is  your  initiative.  Don’t  be  ham¬ 
pered  by  any  of  the  prejudices  of  the  older  surgeons.  What  we  want 
is  your  initiative,  your  individuality.  If  you  prefer  a  hatchet  or  an 
ax  to  cut  off  the  bone,  why  chop  away,  chop  away!’  Would  this  be 
what  the  modern  surgeon  would  tell  his  apprentices?  Not  on  your 
life!  But  he  says:  ‘Novr,  young  men,  we  want  your  initiative;  yes. 
But  we  want  your  initiative,  your  inventive  faculty  to  work  upw^ard 
and  not  downward,  and  until  you  have  learned  how  to  use  the  best 
implemxents  that  have  been  developed  in  the  surgical  art  during  the 
past  hundred  years  and  which  are  the  evolution  of  the  minds  of 
trained  men  all  over  the  world;  until  you  have  learned  how  to  use 
every  instrument  that  has  been  developed  through  years  of  evolution 
and  which  is  now  recognized  as  the  best  of  its  kind  in  the  surgical  art, 
we  won’t  allow  you  to  use  an  iota  of  ingenuity,  an  iota  of  initiative. 
First  learn  to  use  the  instruments  which  have  been  shown  by  experi¬ 
ence  to  be  the  best  in  the  surgical  art  and  to  use  them  in  the  exact 
way  which  we  will  show  you,  and  then  when  you  have  risen  up  to  the 
highest  knowledge  in  the  surgical  art,  then  invent,  but,  for  God’s 
sake,  invent  upward,  not  downward.  Do  not  reinvent  implements 
and  methods  abandoned  many  years  ago.’” 

It  would,  however,  be  presumptous  to  attempt  to  speak  authorita¬ 
tively  regarding  initiative,  freedom,  mechanization,  and  siuiilar  sub¬ 
jects,  on  the  basis  of  the  relatively  brief  experience  which  has  been 
had  with  job-load  analyses  and  their  related  plans  in  forest  adminis¬ 
tration.  Many  indications  have  developed,  and  the  logic  of  the  pro¬ 
cedure  from  all  angles  appears  to  be  sound.  Nevertheless,  it  seems 
much  better  at  this  stage  to  use  the  words  of  those  who  are  recog¬ 
nized  authorities  in  management  and  human  engineering,  in  reply  to 
these  questions  {5,  jp.  63): 

According  to  Dewey,  “freedom  is  achieved  through  the  exercise  of 
intelligence,  whereas  the  less  discriminating  of  his  disciples  under¬ 
stand  him  to  mean  that  intelligence  is  achieved  through  the  exercise 
of  freedom.  Taken  in  this  latter  sense,  freedom  means  the  absence 
of  external  restriction;  and  it  seems  to  be  taken  for  granted  that  this 
kind  of  freedom  leads  automatically  to  effective,  disciplined  thinking, 
despite  the  warning  of  William  James  that  the  defenselessness  of 
children  against  external  stimuli,  which  ‘makes  the  child  seem  to 
belong  less  to  himself  than  to  every  object  which  happens  to  catch 
his  notice,  is  the  first  thing  which  the  teacher  must  overcome.  It 
never  is  overcome  in  some  people,  whose  work,  to  the  end  of  life,  gets 
done  in  the  interstices  of  their  mind  wandering.’  *  *  * 

other  meaning  of  freedom  centers  precisely  in  the  ability  to  go 
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through  with  an  undertaking  by  the  discovery  of  appropriate  means, 
by  the  surmounting  of  obstacles,  and  by  the  modification  of  the 
original  plan  or  conception  in  the  light  of  new  facts.  This  calls  both 
for  sustained  effort  in  the  presence  of  distractions  and  for  the  exercise 
of  discrimination  and  constructive  imagination — in  short,  for  real 
thinldng.  It  may  be  added  that  if  we  may  trust  the  example  of  scien¬ 
tific  thinking,  the  possession  of  a  body  of  scientifically  organized 
matter  is  of  inestimable  value,  not  only  as  a  resource  in  later  life  but 
as  a  basis  for  prCvSent  thinking.  Where  such  subject  matter  is  absent, 
we  rely  less  on  thinking  than  on  guessing  and  more  or  less  random 
experimenting.’^ 

In  terms  of  Dewey’s  conception  of  freedom  it  is  not  at  all  evident 
that  there  is  no  place  for  compulsion  or  prescription.  Any  device  is 
justified  if  it  actually  promotes  thinking. 

Dewey  (quoted  in  Scientific  Management  in  American  Industry, 
p.  112)  has  said  also:  ^‘Why  is  it  not  universally  recognized  that  an 
end  is  a  device  of  intelligence  in  guiding  action,  instrumental  to  free¬ 
ing  and  harmonizing  troubled  and  divided  tendencies?  *  *  * 

Men  don’t  shoot  because  targets  exist,  but  they  set  up  targets  in 
order  that  throwing  and  shooting  may  be  more  effective  and  signifi¬ 
cant.” 

“Cooperative  effort  in  obedience  to  the  laws  of  the  situation  destroy 
the  imaginary  absolute  individual  independence  accepted  as  desirable 
by  the  older  point  of  view,  but  it  creates  a  compensating  individual 
freedom  not  realized  under  conditions  of  absolute  independence. 
The  price  of  effective  cooperation  is  adjustment  and  the  price  of 
adjustment  is  apparent  diminution  of  independence.  But  independ¬ 
ence  without  the  law  is  more  restrictive  in  fact  than  adjustment  under 
the  law.  Independence  in  cooperation  without  the  law  is  an  illusion, 
for  the  individual  is  subject  to  the  arbitrary  will  of  the  persuasive, 
strong  or  tricky  cooperator”  {25,  p.  31). 

“Almost  all  the  best  suggestions  for  improvements  [that  come  under 
scientific  management]  come  from  intelligent  workmen  who  are  (co¬ 
operating  *  *  *  with  the  management  to  accomplish  the  joint 
result  *  *  *  [25,  p.  30).  “The  workmen  have  the  same  sort  of 
freedom,  and  they  have  just  the  same  opportunity,  to  enter  into 
every  experiment  which  is  made  in  what  constitutes  a  fair  day’s  work 
that  the  management  have.  The  making  of  joint  experiments 
*  *  *  has  been  universal  in  scientific  management,  or  practically 

universal,  and  the  results  have  been  satisfactory  to  both  sides.  I 
wish  to  emphasize  the  fact  that  until  results  of  these  experiments  are 
satisfactory  to  both  sides,  scientific  management  does  not  exist” 
{25,  p.  30-31). 

The  same  idea  is  repeated  frequently  by  those  who  have  studied 
and  dealt  with  the  subject.  Thus  H.  G.  Kenagy  {13,  p.  23)  at  the 
American  Management  Association  Convention  in  1927  said  the 
principal  point  which  came  to  his  mind  was  this  one  thing:  “Don’t 
stifle  the  initiative  of  your  management.  It  raises  for  me  the  very 
important  problem  of  how  far  we  can  go  in  standardizing  methods. 
My  own  feeling  about  it  is  simply  this:  When  you  have  a  large  num¬ 
ber  of  men  doing  a  management  job,  you  will  always  find  a  large 
number  of  routine  repetitive  elements,  common  factors,  which  have 
to  be  done  over  and  over  again  day  after  day.  In  so  far  as  those 
routine  jobs  are  to  be  done,  the  chances  are  that  there  is  one  best 
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way  to  do  each  of  those  jobs,  or  at  most  a  few  good  ways.  If  we 
can  discover  what  these  good  methods  are,  standardize  on  them,  and 
put  them  into  practice,  we  can  materially  improve  management  and 
yet  keep  well  away  from  the  point  where  we  stifle  initiative.  It  seems 
to  me  that  by  introducing  such  techniques,  we  liberate  the  creative 
energy  of  management  to  solve  the  new  problems  which  come  along 
day  after  day. 

“I  like  to  think  of  job  analysis  as  a  method  of  establishing  standard 
habits  of  work  on  common  elements  of  jobs,  thereby  enabling  us  to 
rise  above  the  drudgery  of  some  of  the  things  we  have  to  do,  and  spend 
our  creative  energies  handling  new  and  more  difficult  problems  as 
they  arise.  *  *  j  think  you  will  find  it  is  the  highest  type  of 

manager  who  in  the  beginning  objects  to  standardization  in  manage¬ 
ment  methods,  and  yet  it  is  always  that  man  who,  once  he  gets  the 
principle,  will  introduce  your  plans  most'  effectively  and  use  them  to 
rise  higher  in  the  organization.”  And  Hopf  (13,  p.  27),  in  speaking 
of  the  aim  to  improve  management  through  job  analysis  said: 

‘‘Everyone  abhors  instruments  of  precision;  everyone  abhors  meas¬ 
urement.  Initiative,  of  course,  should  be  released,  but  I  am  some¬ 
what  tired  of  having  people  say  we  want  men  with  initiative.  That 
is  not  what  they  really  mean — -they  mean  they  want  men  with  initia¬ 
tive  who  do  the  right  thing  without  being  told,  and  that  is  an  impor¬ 
tant  distinction.  The  man  with  initiative  who  is  right  gets  a  pat  on 
the  back;  but  the  man  with  initiative  who  is  wrong  gets  something 
quite  different.  *  *  *  j  Pave  the  highest  respect  for  freedom  of 

action,  for  the  release  of  productive  energy,  and  for  the  removal  of 
drudgery  from  the  executive  job.  *  *  * 

Regarding  mechanization,  the  point  of  view  of  the  French  engineer 
H.  Dubreuil,  in  his  book.  Robots  or  Men  (reviewed  by  Brinkman  (6)) 
written  after  having  worked  and  lived  with  American  workers,  is 
interesting  in  its  implications  regarding  the  standardization  of  routine 
work.  For  example,  he  says  that  much  of  the  repetitive  work  per¬ 
formed  by  workers  on  highly  specialized  operations  enables  many  of 
these  to  do  thinking  of  a  type  which  would  be  impossible  if  they  were 
forced  to  pursue  work  that  required  much  strength  and  continuous 
thought  on  what  to  do  next.  He  adds:  “Who  could  say  that  the 
physical  activity  of  Spinoza,  polishing  his  lenses,  did  not  help  him 
to  pursue  his  profound  and  original  speculation”? 

A  highly  desirable  viewpoint  is  that  of  giving  to  the  work  all  of 
the  interest  and  zest  of  a  game — targets  set  up,  rules  to  follow,  new 
technic  to  be  developed,  referees,  scores,  prizes,  cooperation,  and 
team  work.  Viewed  in  this  light,  properly  made  analyses  and  plans 
can  be  drab  only  to  those  in  whom  the  interest  in  healthy  competition 
has  expired. 

MORALE 

The  effect  on  morale  in  the  forest  organizations  which  have  been 
reached  by  the  job-analysis  studies  has  been  discussed  from  the  view¬ 
point  of  the  field  men  on  pages  77  to  78.  A  concluding  quotation, 
from  a  statement  to  them  by  the  Forester,  presents  the  thought  of 
the  management  on  this  subject. 

“I  have  no  qualms  that  the  intensive  study  provided  by  the  project 
will  be  harmful  to  service  morale.  I  shall  be  disappointed  if  the  study 
and  the  follow-up  from  it  do  not  improve  morale.  While  morale  is 
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the  reflection  of  many  factors,  it  is  based  in  large  measure  upon  the 
satisfaction  which  the  individual  gets  out  of  his  work,  and  the  public 
service  accomplished  by  it.  Morale  is  not  a  forced  quality,  but  a 
natural  human  one.  If  a  member  of  the  service,  whether  Forester  or 
administrative  guard,  is  distrubed  by  a  conscientious  administrative 
attempt  to  know  what  he  is  doing  and  the  effectiveness  with  which 
he  is  doing  it,  I  would  not  be  so  much  concerned  with  the  man’s 
morale  as  with  his  ability  to  meet  Forest  Service  requirements.  Our 
present  approach  may  not  be  a  proper  one.  If  it  is  not,  we  can  change 
it.  Whatever  method  is  used  may  not  be  acceptable  to  all;  but  my 
guess  is  that  the  men  who  are  producing  the  greatest  results  in  service 
work  will  be  those  most  sympathetic  toward  such  analyses  and 
attempts  to  spend  our  time  and  our  money. most  effectively  in  the 
public  interest.” 


ADDITIONAL  PROPOSED  USES 

Although  the  work  of  a  regional  office  or  Washington  office  execu¬ 
tive  is  vastly  different  from  that  of  a  district  ranger  or  a  forest  super¬ 
visor,  most  of  the  benefits  which  accrue  from  job-load  analysis  to  the 
district  ranger  or  forest  supervisor  should  accrue  also  to  the  regional  or 
Washington  executives.  It  is  strongly  suspected  that  special  ad¬ 
vantages  and  benefits  would  accrue  to  the  regional  and  Washington 
men  which  play  a  relatively  small  part  in  the  values  resulting  in  the 
district  ranger  and  forest-supervisor  fields.  Even  if  a  regional  or 
Washington  executive  spends  more  than  half  his  time  on  nonrecurrent 
work  there  is  nevertheless  a  considerable  element  of  recurrent  work. 
Getting  this  recurrent  work  properly  in  hand  frees  time  and  intel¬ 
lectual  energy  for  creative  or  constructive  work  which  would  other¬ 
wise  not  be  undertaken.  Moreover,  it  is  believed  that  nonrecurrent 
and  constructive  work  may  benefit  greatly  by  the  processes  of  job¬ 
load  analysis  and  appropriate  forms  of  planning  and  control. 

Although  the  analyses  and  plans  discussed  in  this  bulletin  have 
been  based  on  the  work  to  be  done  throughout  the  year,  the  principal 
emphasis  has  been  on  the  peak-season  requirements.  It  has  been 
natural  and  inevitable  that  first  and  most  intensive  attention  should 
be  given  to  the  job-load  problem  during  this  vital  period.  It  seems 
inevitable,  however,  that  sooner  or  later  better  analyzing  and  control 
of  out-season  work  will  follow  and  thus  assure  proper  utilization  of 
the  enormous  amount  of  time  and  intellectual  energy  available  during 
these  seasons. 

CONCLUSION 

At  this  point  it  should  be  emphasized  again  that  the  suggestions 
herein  apply  more  to  the  technic  of  the  job-load-analysis  and  planning 
than  to  the  quality  of  thought  that  is  used  in  the  process.  Given 
the  inherent  ability,  skill  in  analysis  and  planning  can  come  about 
only  through  practice  and  review,  and  well-thought-out  comparisons 
with  actual  accomplishments  past  and  future. 

Failure  in  work  charged  to  the  effect  of  the  job-load-analysis  pro¬ 
gram  will  no  doubt  arise,  but  it  will  probably  be  found  that  the 
failures  “have  generally  been  failures  of  leadership  in  initiating  and 
guarding  its  development,  particularly  order,  rate,  and  the  extent  of 
development.  Scientific  management  is  not  an  inflexible  system  of 
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procedures  which  can  be  bought  and  installed  like  a  boiler,  but  is 
something  which  is  developed  out  of  a  harmony  of  desires  and  under¬ 
standings  within  an  organization  through  the  guidance  of  compe¬ 
tent  leadership.  ‘We  want  along  the  line  *  *  *  not  only  men 

who  can  do  what  they  are  told  to  do,  but  men  who  can  do  things  we 
would  never  think  of  ourselves.  We  want  men  who  have  enough 
interest,  and  education,  and  experience,  and  boldness  to  make  posi¬ 
tive  contributions  to  the  intelligence  and  vigor  of  the  work.’’’ 
(Drury,  as  quoted  by  Cooke  {8,  p.  7).) 

A  further  caution  which  is  combined  with  a  forecast,  both  of  which 
coincide  with  the  results  of  the  studies  here  discussed,  is  given  by 
Mitchell  (23,  p.  242)  in  his  statement :  “The  executive  should  guard 
equally  against  two  assumptions — that  the  whole  process  of  devising 
and  installing  a  mechanism  for  applying  scientific  principles  to  the 
management  of  his  business  can  be  completed  satisfactorily  in  a  few 
weeks  or  even  a  few  months,  and  that  the  whole  process  must  be 
completed  before  benefits  in  the  way  of  economies  will  begin  to 
accrue.”  In  like  vein  Taylor,  as  quoted  by  Person  (25,  p.  32)  said: 
“You  can  not  persuade  any  set  of  men,  employers,  or  employees  to 
adopt  the  principles  of  scientific  management  immediately.  I  have 
always  said  that  it  takes  a  period  of  from  two  to  five  years  *  *  *. 

Do  not  expect  to  get  through  with  it  for  about  five  years,  because  you 
will  not.” 

All  of  this  shows  the  necessity  for  laying  a  good  groundwork  in 
preparation  for  the  studies.  Providing  this  has  been  done  to  any 
great  extent  through  years  of  discussion  and  use  of  standards  and 
plans,  it  is  believed  that  an  adequate  comprehension  of  job  analyzing 
and  planning,  which  after  all  are  only  normal  developments  of  these 
older  devices,  will  come  most  easily  and  effectively  through  trial  and 
development  in  actual  use. 

The  whole  field  of  job-load  analysis  and  planning  is  admittedly  still 
in  a  stage  of  development.  Nevertheless,  tremendous  advance  has 
been  made  in  the  technic,  and  research  here  has  yielded  excellent 
results.  There  is  still  room  for  study  as  to  how  such  results  can  be 
applied  in  a  way  which  will  assure  improved  training,  good  will,  and 
adherence  to  standards’  Additional  work  is  needed,  and  additional 
stress  should  be  given  to  the  selection,  assignment,  and  training  of 
persons  for  performance  of  the  functions  which  the  analyses  show  to 
be  involved. 

The  job-weighing,  planning,  and  correlating  aspects  of  the  analysis 
movement  are  so  important  that  they  may  obscure  its  other  deeper 
and  more  far-reaching  purposes.  Production  engineering  as  it 
expresses  itself  in  job  analysis,  clarification  of  purposes,  formulation 
of  standards,  and  the  development  of  the  whole  technic  of  executive 
management  should  be  considered  as  at  least  coordinate  with  the 
whole  research  effort  to  make  forest  soils  more  productive  and  increase 
the  utility  of  forest  products.  It  is  immaterial  whether  the  supply 
of  wood  is  increased  because  research  develops  an  improved  silvicul¬ 
tural  practice,  or  because  job  analysis  leads  to  reduction  in  fire  losses, 
or  to  more  effective  direction  of  human  energy — the  end  result  is  the 
same.  The  two  lines  of  effort  are  interdependent,  of  course,  and 
production  engineering  should  eagerly  welcome  critical  comparison 
of  its  end  results  with  the  results  of  other  lines  of  effort. 


APPENDIX 


The  following  studies  are  included  as  samples  of  methods  which  have  been 
used  in  making  job-load  analyses  and  plans  of  work  for  district-ranger  and 
forest-supervisor  positions.  Qualified  occupants  of  these  positions  should  have 
a  professional  training  in  forestry  or  considerable  experience  in  land  manage¬ 
ment.  They  should  also  have  a  considerable  background  of  experience.  For 
these  reasons  and  because  the  major  activities  are  covered  by  handbooks,  guides, 
manuals,  or  other  available  instructions,  the  job  descriptions  do  not  include 
as  great  detail  as  is  frequently  found  in  job  analyses  in  other  lines  of  work. 

It  has  been  impracticable  to  include  in  a  few  sample  studies  all  of  the  activities 
with  which  the  rangers  and  supervisors  on  a  large  number  of  widely  scattered 
forests  have  to  deal.  The  standards  which  are  s'hown  are  fairly  recent  ones, 
as  locally  interpreted,  but  both  the  standards  and  the  analyses  in  which  they 
are  used  are  under  constant  development. 

The  accompanying  samples,  therefore,  are  illustrative  of  methods  described 
in  this  publication  rather  than  up-to-date  and  complete  pictures  of  the  positions 
involved  or  thoroughly  satisfactory  analyses  and  plans.  Particularly  are  more 
detailed  data  on  unit  time  needed. 

The  difficulty  of  printing  in  colors  has  made  it  advisable  to  omit  the  maps 
which  are  usually  included  in  the  appendix  of  each  analysis. 

Throughout  the  time  set-ups  the  decimals  should  be  figured  as  hours,  with 
eight  hours  equivalent  to  one  day,  unless  otherwise  shown. 

The  symbol,  X,  shows  that  the  performance  of  the  work  will  be  incidental  to 
other  work  and  will  require  no  separate  time  allowance. 


GLOSSARY  OF  ABBREVIATIONS 


A.  R _ Assistant  ranger. 

C.  &  H _ Cattle  and  horses. 

Const _  Construction. 

Coop _  Cooperator. 

D.  F _ Douglas  fir. 

D.  R . . District  ranger. 

E.  A _ Executive  assistant. 

E.  &  S _ Equipment  and  supplies. 

F.  &  G _ Fish  and  game. 

F.  C _ Fire  chief. 

F.  E _  Forest  examiner. 

F.  F _ Fire  fighter. 

F.  L _ Fire  line. 

F.  M _ Forest  management. 

F.  O _ Forest  oflBcer. 

F.  O.  S .  Forest  officer— scaler. 

F.  S _  Forest  supervisor. 

G _ _  Grazing. 

Gd -  Guard. 

Gd.  Sta _  Guard  station. 

G.  I _  General  inspection. 

G.  R _  Grazing  ranger. 

H.  E _ Homestead  entry. 

Impt’s _ Improvements. 

Insp _ Inspection. 

I.  R _ Improvement  ranger. 

J.  F _ Junior  forester. 

Jet _ Junction. 

L _  Lands. 

L.  O _ Lookout. 

L  .of  T _ Letter  of  transmittal. 

L.  E . . Law  enforcement  or  land  exchange. 


M _  1,000  feet,  board  measure. 

MM _  1,000,000  feet,  board  measure. 

Maint _  Maintenance. 

M.  C _  Man-caused. 

M.  P.  O _ Maintenance,  personally  owned. 

M.  P.  O  E...  Maintenance,  personally  owned 

equipment. 

N.  F _ National  forest. 

N.  R.. . .  Nonrecurrent. 

0__ . . Operation. 

P.  R _ Branch  of  Public  Relations. 

R.  D _ Ranger  district. 

R.  &  T _ Roads  and  trails. 

R.  O _  Regional  office. 

R.  S _ Ranger  station. 

S _  Sales  or  forest  management. 

S.  &  G _  Sheep  and  goats. 

S.  O _ Supervisor’s  office. 

S.  S... . .  Supervisor. 

S.  St _  Supervisor’s  staff. 

St _  Staff. 

S.  U _ Special  uses. 

Tel _ _ Telephone. 

Uses.. . .  Special  use  permits. 

W.  Y.  P. .  Ponderosa  pine. 

Y.  L _ Yearlong. 

(  ) . .  Time  or  item  not  included  in  totals 

to  avoid  duplication  or  because 
the  entry  is  “subcaliber”  work. 


Time  is  expressed  in  days  and  hours,  thus  4  days 
3  hours  is  shown  4.3. 
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(Sample) 

ADMINISTRATIVE  PLAN 

Composite  District  Composite  National  Forest 

Part  1.  The  local  standards  for  each  job  which  can  be  foreseen. 

Part  2.  The  job  lists. 

Part  3.  The  trip  plans  and  schedules. 

Foreword 

This  plan,  prepared  jointly  by  the  supervisor  and  district  ranger,  establishes 
a  basis  for  mutual  appreciation  of  the  ranger  district  job  as  a  whole,  and  for  the 
systematic  performance  of  that  job  with  the  minimum  of  effort.  Its  successful 
accomplishment  demands  adherence  to  the  trip  plans,  schedules,  inclusive  dates 
and  the  stated  local  standards  of  perfection  and  frequency,  unless  the  exception 
is  reasonably  justifiable.  Since  these  standards  are  fixed  with  the  relative  need 
of  the  whole  district  job  in  mind,  to  deviate  from  them  by  adding  unnecessary 
refinements  to  certain  tasks  and  slighting  others,  will  usually  result  in  poorly 
balanced  performance. 

A  week  in  advance  of  each  month  the  trip  plan  for  that  month  will  be  reviewed 
and  where  major  variations  are  clearly  necessary,  it  will  be  modified,  but  with  as 
few  changes  as  practical.  A  copy  of  any  such  revised  trip  plan,  involving  major 
variations,  will  be  sent  to  the  supervisor  a  week  before  the  beginning  of  the  month 
concerned,  for  approval.  Other  justifiable  variations  may  be  made  without  pre¬ 
vious  approval.  This  includes  the  addition  of  minor  miscellaneous  small  jobs 
previously  unforeseen,  which  generally  can  and  should  be  incorporated  with  the 
work  previously  set  up. 

In  the  event  of  justifiable  interruptions  later,  such  as  nonscheduled  jobs  of 
higher  priority  or  visits  by  superior  officers  which  can  not  be  welded  in  with  the 
planned  trips,  the  new  work  will  be  included  and  the  less  important  scheduled 
work  dropped  to  be  later  welded  in,  so  far  as  possible,  with  other  trips.  Such 
adjustments  must  be  based  on  careful  judgment  and  limited  to  the  clear-cut 
needs  of  the  situation. 


Good  Pointers 


(а)  Push  all  possible  unscheduled  work  out  of  the  peak  season. 

(б)  When  a  bad  break  in  important  trips  threatens,  such  as  an  unavoidable 
scaling  job,  a  request  for  help  from  the  supervisor’s  office  may  avoid  the  break. 

Follow-up. — The  ranger  will  report  to  the  supervisor  at  the  end  of  each  month 
on  a  duplicate  copy  of  the  trip  plan,  as  instructed,  and  show  the  degree  of  success 
he  attained  during  that  month  in  following  the  plan. 

Unless  otherwise  specified,  all  jobs  listed  are  to  be  done  by  the  ranger  in  charge 
or  a  qualified  assistant.  Annually,  during  the  winter  season,  the  plan  will  be 
revised,  in  conference,  and  trip  schedules  will  be  prepared  for  the  following  year. 
Through  thoughtful  consideration  by  the  officers  concerned  and  additional  study 
of  all  the  elements  involved,  the  plan  should  be  gradually  perfected  and  become 
an  increasingly  valuable  tool  of  administration. 

Standards  established  and  plan  approved  by 

F.  R.  Mismo, 

Forest  Ranger. 

Date:  March  10,  1930 


F.  O.  Otro, 

Forest  Supervisor. 
R.  F.  General, 
Acting  Regional  Forester. 
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(Sample) 

ADMINISTRATIVE  PLAN  AND  JOB-LOAD  ANALYSIS 

Composite  Forest  Western  Country  Composite  Ranger  District 

Area  231,474  acres. 

Major  items  of  work  include: 

2  sawmills  with  average  annual  total  cut  of  1,000  board  feet. 

7,925  cattle.  Season:  June  16  to  October  15. 

28,630  sheep.  Mostly  June  1  to  September  30;  with  6  head  of  sheep  equal 
to  1  head  of  cattle,  12,697  stock  are  on  the  district;  with  5  head  of  sheep 
equal  to  1  head  of  cattle,  13,647  stock  are  on  the  district. 

Stocked  at  19  gross  surface  acres  per  head;  or  on  net  usable  range,  9 
surface  acres  per  head. 

4  lookout-firemen. 

Average  of  12  fires — 2  are  class  C. 

Relatively  small  volume  of  recreation  use.  . 

Big  game  country. 

For  the  peak  season  June  1  to  August  31 — 

Number  of  work  days  available,  78.  In  analysis,  92  (18  per  cent  high). 

For  the  peak  season  May  15  to  October  15 — 

Number  of  work  days  available,  128.  In  analysis,  138  (8  per  cent  high). 

Under  present  (March  10,  1930)  working  conditions  the  above  indicated 
overload  of  from  8  to  18  per  cent  should  be  handled  by  details  of  qualified  assist¬ 
ants.  This  is  especially  so  in  June  and  July,  as  shown  in  part  2.  In  addition, 
all  of  the  inspections  of  sales  in  these  months  should,  if  practicable,  be  delegated 
to  others  as  a  further  relief  to  the  ranger. 

Investigation  should  be  made  looking  to  a  readjustment  of  the  boundaries 
of  the  district  with  the  Paisley  district  to  the  east.  The  Composite  district  is  an 
excellent  all-around  one  for  training  purposes.  If  a  trainee  is  assigned  here  he 
will  be  able  to  give  enough  help  to  remove  the  present  excessive  demands  of 
the  work. 

The  analysis  set-ups  indicate  an  average  annual  direct  cost  of  supervision  on 
the  district  of  (exclusive  overhead  and  proratable  items) — 

40-47  cents  per  M  cut  on  timber  sales. 

4-5  cents  per  head  of  ‘‘stock’’  (5  sheep  =1  cow)  under  permit. 

1.1  cents  per  A.  within  the  district.  (324.6  days.) 


SAMPLE— JOB-LOAD  ANALYSIS,  PART  1 
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SUPERVISORY  JOB-LOAD  ANALYSIS  AND  PLAN 

COEUR  D’ALENE  NATIONAL  FOREST,  1930 

Gross  area;  790,234  A. 

Project  sales  including  sanitation  cuttings: 

Two,  cutting  each  10  MM  to  12  MM  per  year. 

Two,  cutting  each  4  MM  per  year. 

Two,  cutting  each  2  MM  per  year. 

Annual  cut:  35  MM. 

Average  number  of  fires:  114  past  5  years. 

Average  area  burned:  6,345  A  past  9  years. 

Average  per  cent  class  C:  8  per  cent  past  5  years. 

Number  of  fireguard  stations,  in  analysis. 

Annual  gross  receipts:  FY  1929  $230,  573  plus  coop,  deposits. 

Annual  gross  expenditures,  $150,000  to  $363,000  (including  $135,000  insect- 
control  project  in  1930). 

Eight  thousand  S.  &  G. — Six  owners. 

Two  to  three  minor  road  crews. 


FOREWORD 

This  analysis  is  based  on  average  and  normal  work  and  conditions.  The  trip 
plans  attached  to  it  have  been  made  to  determine  for  the  analysis  the  average 
travel-time  needs  and  probably  will  not  at  times  fit  actual  conditions. 

Thorough  supervision  and  inspection  and  balanced  standards  of  results  have 
been  uppermost  in  mind  in  determining  the  time  requirements.  These  should  be 
found  to  be  flexibly  adequate  and  the  work  plans  found  to  be  reasonably  prac¬ 
ticable  to  follow.  System  must  be  used  to  make  it  so.  Essential  to  the  develop¬ 
ment  of  an  effective  system  will  be,  among  other  obvious  points  of  practice,  the 
avoidance  of — 

(1)  Allowing  lower-priority  nonfield  work  to  interfere  with  starting  or  con¬ 
tinuance  of  trips  to  be  scheduled. 

(2)  As  far  as  practicable,  visiting  ofllcers  failing  to  match  their  trips  with 
those  of  the  supervisory  staff. 

Also  essential  to  the  development  of  such  a  system  are — 

(1)  Delegating  to  the  subsupervisory  forces,  especially  during  the  summer 
months,  all  the  work  which  in  this  analysis  is  delegated  to  them.  This  includes 
hiring  of  laborers  and  handling  of  minor  routine  duties. 

(2)  Participating  in  all  classes  of  field  work  instead  of  specializing  to  such  an 
extent  that  several  officers  need  follow  each  other  into  the  same  region  to  handle 
the  various  classes  of  work — fire — roads — S. — O.,  etc. 

SUMMARY  OF  WORK  BY  MONTHS  AND  CONCLUSIONS 


COEUR  D’ALENE  SUPERVISOR  ANALYSIS 


Days 

Days 

May__  _  _ _ _ _ 

___  77.7 

November _ _ _ _ 

__  53.6 

June  _  _  _  _ 

___  1  70.  6 

December _ 

45.  5 

July - -  _  - 

___  1  69.  0 

January  _ _  _ _ 

__  47. 3 

August  ___  _  _  _ 

___  1  63.  6 

February _ _ _ _ 

__  46.  2 

September  __  _  _  _ 

31.8 

March  _ _ _ 

__  48.  7 

October _ _  _ 

___  68.0 

April. _  _  __ 

69.  7 

Total  field  season _ 

___  381.3 

Total  winter  season _ 

311.6 

On  basis  of  staff  consisting  of  supervisor,  assistant  supervisor,  and  logging 
engineer. 

On  basis  of  25  days  per  month  per  man  (allowing  15  days’  annual  leave  each) 
surplus  time  is: 

Field  season;  69  days. 

Winter  season:  93  days. 


i  For  these  peak  of  the  peak  months  the  analysis  shows  need  for  a  supervisory  force  of  three  men. 
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SUGGESTIONS  FOR  USING  SURPLUS 

Field:  69  days. 

Additional  overlap — Supervisor  with  his  assistants 
in  addition  to  that  set  up:  8  days. 

Put  part  of  appraisal  work  in  September:  10  days. 

Put  part  of  land  exchange  examinations  in  September 
Winter:  93  days. 

Analysis  of  clerical  job:  15  days. 

Use  Drake  on  project  field  work: 

Land  exchange. 

Timber  surveys. 

Upper  Big  Creek  cruise. 

Steamboat  check  and  appraisal. 

SUMMARY  OF  PEAK  SEASON  SET-UPS 


JUNE  1  TO  AUGUST  31 

Sales  and  F.  M _ 

G _ 

Improvements _ 

All  fire _ 

L _ 

Miscellaneous  field  and  nonfield _ 

Analyzed _ 

Computed  in  1928 _ 


.days__ 

32 

do _ 

2^2 

do _ _ 

21K 

do _ 

89K 

do _ 

2 

do _ 

50K— (4.0> 

do _ 198 

do _ 227 
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Miscellaneous  Yearling  Field  Jobs  Out  of  Fire  Season  ^ 

(To  prorate  to  months) 


Job 

Travel 

Check  cruise  large  sale  appraisal _ _ _ 

Days  and 
hours 
(3.  0) 
1.4 

Days  and 
hours 
(2.0) 
2.0 

Cruising  1  large  sale  appraisal _  _  - _ 

Cruising  4  small  sales _ _ _ _ _ _ 

3.0 

2.0 

Appraise  1  large  sale _ _ _  _ _ _  _ _ - 

(12.  0) 
1.0 

(2.0) 

1.0 

With  bidders  over  chance _  ..  . - _ 

Timber  settlement _ _  _ 

.2 

X 

Contacts  with  attorneys,  etc.  (p.  PR-1) _  _  _ 

.5 

X 

Prepared  talks _ _ _ _ _ _ 

.4 

1.4 

Fire  cooperation  logging  companies _ 

1.0 

X 

Train  new  ranger.  _  _ _ _  _ _ _ _ _ 

2.0 

Per  month  (net) _ _  _ 

9)8. 15 

.9 

6.4 

.6 

Duplication  by  staff _ _  _  _ _ 

(15.  0) 

(4.  0) 

1  Prorated  against  9  months. 


Miscellaneous  Yearling  Nonfield  Jobs 


(To  prorate  to  months) 


- 

Out  of  fire 
season i 

Yearlong 

Project  sale  negotiations _ _  _  _ 

Days  and 
hours 

4.0 

Days  and 
hours 

Appraisal  1  large  sale _ _ _ 

(6.  0) 
4.0 

Advertisement  and  sample  agreements _  _  _ _ 

Logging  cost  data _ 1 _ I _ _ _ _ 

1.0 

Prepare  administrative  sales  instructions  _  ..  _  _ _ 

1.3 

Appraisals  3  small  sales _ _ _  _ _ _ 

1.4 

Cut  and  sold  reports _  _  _ _ 

0.1 

Timber  settlement _ _  _ _ _ _ _ 

.  1 

Timber  trespass _ _ _  . 

.2 

Game  organizations _ _  _ _ _  _  .  _ 

1.0 

Contacts  with  attorneys,  etc.  (p.  PR-1) _  -  _ 

.3 

Service  club  meetings.*-- _ .1 . .1.  _ _ _ 

1.5 

Prepared  talks  _ _ _ _ _  _ _ _ _  . 

3.2 

Newspaper  items _ _ _ _ _  _ 

0.  6 

Bulletin  articles _  --.  _  _ 

0.6 

Mining  claim  reports _  _  _ _ _ _ 

.3 

Classification  appeals _  _ _ _ 

.  1 

Land  exchange  negotiations _ _ _ _ _  _ _  .. 

3.6 

Review  and  approval  rangers  land  exchange  reports _  ..  _  . 

1.3 

Assisting  proponants  land  exchange _ _  -.  _ 

4.  0 

Water-power  permits..  _  .  ..  _ _ 

.2 

Repairs  to  machinery _ _ _  _  .. 

1.  0 

Vouchers _ .* _ _ _  .  _ _  _ 

1.  5 

Warehouse  inspection _ _ _  _ 

1.  5 

Review  ranger  work  plan  reports _ _ _ _  .  _ _ _  .-. 

1.  5 

Monthly  work  plans,  supervisors _ _ _ _ _ _  _ 

1.4 

Monthly  work  plans,  staff _ _ _ _ _ _  .  _ _ 

(1.4) 

Special  report--* _ _ _ _ _  _ _ _  ... _ _ _ 

6.  0 

Quarterly  requisitions _  . . . . . . ... _ 

.2 

Compensation  cases _  _  _ _ _  .  .  ...  _ _ 

2.4 

Equipment  requisitions _  .  . . . . .  .  _ _ 

1.0 

Supplies _ *. _  .  _  _  ...  _ _ _ 

1.0 

Total _  .  _  _  _ 

8)32.3 

12)  17.  0 

Per  month  except  6/1-9/30 _ 

4 

Per  month  all  months.l _ _ _ _ _ _ _ 

5.4 

Fire  season  6/1-9/30 _ _ _  _ 

1.  4 

Duplication  by  staff .  -  _ _ _  _ 

(6.  0) 

(April  and 
(November 

*  Prorated  against  8  months. 
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Study  of  correspondence — 7 ( 1129-6 iSOfSO  supervisor’s  office  Coeur  d’Alene  National 

Forest 


(Number  of  M  pages,  single  spaced) 


Received 

Designation 

Written 

6/1-9/30 

summer 

10/1-5/31 

winter 

Supervisor 

Assistant 

supervisor 

Executive 

assistant 

Other  clerks 

S 

W 

S 

W 

S 

W 

S 

W 

69 

103 

FA _ _ _ 

3 

9 

37 

28 

65 

80 

365 

994 

0 _ 

109 

154 

104 

255 

14 

34 

11 

62 

117 

144 

PR _ 

14 

17 

• 

8 

1 

1 

141 

399 

S-RS,  RE,  etC--^ _  _ 

54 

102 

87 

174 

5 

11 

137 

511 

L._.: _ : _ 

43 

126 

6 

46 

2 

4 

137 

119 

G _ _ _ _ 

15 

99 

8 

86 

6 

2 

1 

61 

167 

EM,  ER,  etc _ 

10 

62 

5 

30 

10 

15 

14 

286 

Z..1 _ _ 

14 

19 

8 

281 

1,041 

2,723 

Total _ 

262 

588 

218 

880 

51 

68 

96 

174 

Per  month  260 

341 

63 

74 

53 

no 

13 

9 

24 

22 

Full  pages 

85 

16 

18 

13 

28 

3 

2 

6 

6 

permonth65 

3, 764 

Grand  total  H  pages _ 

850 

1, 098 

119 

270 

Total  written  in  forest  supervisor’s  office,  2,337  (584 H  full  pages). 

Received  65  full  pages  per  month,  summerirn„x_,  q., 

Received  85  full  pages  per  month,  winter  /^otai  94i  mil  pages  a  year. 

Written  by  supervisor  and  assistant  supervisors  29  full  pages  per  month,  summer. 
Written  by  supervisor  and  assistant  supervisors  46  full  pages  per  month,  winter. 
Written  by  supervisor  and  assistant  supervisors  487  full  pages  yearlong. 

Count  does  not  include  the  following  exceptions: 

1  Green  slips. 

2  Form  861-M. 

3  Contracts  covering  horse,  auto,  and  equipment  hire. 

4  Ranger  allotment  sheets. 

5  Property  transfers — Forms  939  and  858. 

6  Report  forms  such  as  Road  and  Trails. 

7  Individual  instructions  to  guards,  etc. 

8  Vouchers. 

9  Rangers’ work  plans  and  monthly  reports. 

10  Statistical  reports. 

11  Grazing  and  fish  and  game  reports. 

12  Grazing  and  special  use  applications  and  permits. 

13  Bills  of  lading. 

14  Daily,  weekly,  and  departmental  bulletins. 


Conferences 

Average  time  per  day  (not  per  caller)  and  average  number  callers  per  day  in  office 


Local  forest 
officers  (1) 

Other  officers 
(see  inspec¬ 
tors) 

Business  callers  (1) 

Tourists,  etc. 

Period  of  record 

Num¬ 

ber 

Time 

Num¬ 

ber 

Time 

Number 

Time 

Num¬ 

ber 

Time 

McHarg  i  L.. 

Webb  » _ 

6H 

m 

2 

H 

Hours 

2H 

1.05 

.22 

.18 

Hours 

20 

40 

/  3H 

(50%  not  special. 

IH 

(64%  not  special. 

m 

13%  not  special — 
much  hiring  of 
men. 

(55%  not  special. 

Hours 

■  50 

43 

•  25 

30 

Hours 

/7  days  in  7/1  to 

1  7/7. 

(67  days  in  7/1  to 
(  9/30. 

(24  days  in  7/1  to 
\  8/31. 

(42  days  in  7/1  to 
(  9/30. 

Ho 

.03 

Sanderson  i.. 

Drake  i  ^ 

+0 

+0 

1  Includes  duplication  between  officers. 

3  Includes  Clarke-McNary,  etc.,  conferences. 

“Special”  is  work  set  up  under  other  headings  in  analysis  viz  “employment,”  etc. 
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Classification  of  business  callers 

Number  of  callers 


Want  job 

Equip¬ 

ment 

Reporter 

Ex¬ 

change 

Land  ex¬ 
change 

Others 

R.  and  T 

McHarg.. . 

4 

3 

2 

3 

1 

The  bal- 

Per  day _ _ _ 

5^ 

26 

5^ 

H 

Vz 

ance. 

Sanderson,  total _ _ 

2 

5 

6 

Drake,  all  season _ 

33 

1 

27 

3 

Webb„ . . . . 

17 

6 

6 

9 

71 

Past  actual  time  on  suppression 


1928 

1929 

Sanderson: 

Fire  suppression— 

Field _ _ _ 

Days 

24 

Hours 

284 

Days 

31 

Hours 

368 

OflBce . . . . 

28 

31 

Drake: 

Fire  suppression — 

Field . . . 

18 

272 

22 

299 

OflBce.  _  _ _ 

27 

4 

25 

Supervisor  McHarg  and  Webb- 
Fire  suppression — 

Field . . . . . 

11 

118 

OflBce _  ... 

0 

11 

3 

Average _ _ 

12 

Days 

Hours 

9 

44 

4 

8 

70 

7 

6 

31 

3 

14 

! 


Roche: 

0  in  July  and  August,  1928. 

10  in  September,  1928. 

19  in  August,  10^  September,  0  in  July,  1929. 


Fire  suppression  time  class  C  fires 

Coeur  d’Alene 


Fire 

Control  time 

Patrol  time 

Total  elapsed 
covery 

— dis- 

Min- 

Min- 

Min- 

Hours 

utes 

Hours 

utes 

Days 

Hours 

utes 

Terror _ 

16 

15 

129 

6 

2 

0 

Gold  H _ 

26 

30 

256 

11 

19 

20 

Bear  2 _ 

122 

00 

391 

22 

1 

W  allace . 

29 

45 

186 

9 

05 

Montg _ 

52 

00 

126 

8 

55 

Spruce _ 

187 

30 

470 

28 

5 

30 

Scholtz _ 

3 

45 

95 

4 

3 

04 

H.  H _ 

16 

30 

273 

12 

5 

30 

Schroeder... 

20 

38 

113 

5 

15 

Carlin  1 _ 

11 

30 

180 

8 

1 

30 

Hayden _ 

7 

30 

48 

5 

12 

2 

Carlin  2 . 

68 

30 

53 

6 

2 

0 

Cedar.. . 

317 

15 

718 

43 

13 

15 

Bear _ 

104 

30 

263 

15 

22 

Flat  Cr _ 

198 

00 

324 

21 

13 

30 

Hulliman _ 

61 

30 

342 

16 

23 

40 

N.  Falls _ 

118 

00 

168 

14 

2 

0 

Edith . . 

51 

30 

172 

9 

9 

50 

Can . 

78 

00 

408 

20 

17 

45 

Time  of — 

.Vrea 

Staff  or 
supervisor 
on 

Ranger  on 

Days 

Days 

Acres 

0 

2 

40 

2 

2 

200 

3 

2 

50 

0 

1 

18 

45^-45^ 

3 

50 

m 

>  6 

38 

0 

1  1 

31 

0 

6 

28 

1 

1  254 

18 

3H 

30 

2 

1 

36 

3-1 

502 

24-8-2-7 

24-10 

2,110 

4-1 

6-6-1 

550 

5^ 

350 

0 

4 

39 

0 

11-7 

15 

4 

5 

106 

0 

75 

i  100 

1  Alternate. 

2  Each  514  days  including  the  24-day  fire.  Each  254  days  excluding  the  24  and  11  day  fires.  For  1  ranger 
to  each  class  C. 


Total  time  of  one  staff  man — 60}4  to  1,929  class  C  fires. 
Exclusive  24  day  fire: 

By  staff  (if  attended)  average  per  cent  5  days. 

By  staff  (if  attended)  average  per  cent  354  days. 


NATIONAL-FOREST  ADMINISTRATION 


183 


APPENDIX  TO  JOB-LOAD  ANALYSIS 

Record  of  lightning  fires 


Small 

Medium 

Laige 

29 _ _ _ _ 

3 

5 

1 

28 _ _ _ 

3 

1 

27 _ _ 

2 

3 

5 

11 

2 

2 

3 

1 

For  the  last  5  years  33  sales  cutting  under  1,000  feet  yearly  averaged  330  M  per  year  in  cut. 


Vouchers 

Disbursed 

Fiscal  year; 

1928  _ _ 

1929  _ _ _ _ _ _ 

1,672 

1,705 

2,209 

$149. 987 
197, 188 
382,  919 

1930 _ 

Total  .  _  -  _  _  _ _  _  --  _ _  _ _ - . . 

5, 586 
1,862 

710,  094 
236, 698 

Average  _  -  _ _  -  --  -  . . . . . . 

Includes  approximately  $135,000  project  bug  work. 

Average  exclusive  project  trips  1,689;  approximately  $220,000. 
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1930 


Esti¬ 

mated 

1931 


Normal 

cut 


Total  volume 


Copper  Creek . . . 

Ogston _  . 

5,000  M. 
0 

14,000  M. 
0 

500  M. 
2,000  M. 

0 

1,000  M. 

Picnic  Creek _ _ _ _ 

CFack _ _ 

Burnt  Cabin _ _ _ _ _ 

Larson.  _ 

Eagle  Creek _  .  _ _ 

Hankins _  _ 

Hecla  Mining  Co _ _  _ 

A.  B.  Colburn _  .  ...  .. 

Ranger _  _ 

Keeler  Creek _  _ 

Thompson.  _ _ 

Small  sales . . .  . 

Ranger.  _  . 

Possibilitv  of  Cascade  . . 

22,500  M. 

15,000 

10,000 

8,000 

4,000 

5,000 

12,000 

8,000 

4,000 

0 

0 

2,000 

2,000 

3,  000 

2,000 

1,000 

1,000 

(35,000  M.) 
(8,000  M.) 
(95,000  M.) 
(250,000  M.) 

(3,700  M.) 


42,000 

5,000 


47,  000 


35,000 

Ohio  match  finish  Burnt 
Cabin  middle  of  sea¬ 
son  and  move  to  Cas¬ 
cade. 


Number  of  sales  made  calendar  year,  1929. 

25  sales  of  $500  or  less.  * 

3  sales  of  $501  to  $1,000. 

5  sales  of  $1,001  to  $5,000. 

1  sale  over  $5,000. 

Cut  May  1  to  Nov.  30. 


Cooperative  work:  F.  S.  F.  Y.  1930 


.\ctivity 

Disbursed 

Receipts 

Expended 

1930 

Forwarded 

Total 

Brush  disposal  and  sanitation.. _ _ _ 

Cooperation-fire  prevention _ _  ... _ _  _ 

Administrative  scaling _  ...  . . . 

C:  Roads _  .  . . . 

$21,  535.  26 
4, 327.  25 
3,  743.  56 
969.  55 
1,  037.  76 

$21,  535.  26 
4,  327.  25 
3,  743.  56 
969.  55 
1,  037.  76 

$13. 868.  78 
(-2,175.20) 
349.  54 
180.  45 
(-45.13) 

$35, 404.  04 
2, 152.  05 
4,  093. 10 
1. 150.  00 
992.  63 

.M:  Roads . .  .  . . . 

Total _ _  .-  _  _  _ 

31.613.  38 

31,  613.  38 

12, 178.  44 

43,  791.  82 

$43,791.82 

8,155.24 


Brought  forward  tr.  1929. 


35,636.58  total  receipts  1930. 
50,000.00  paid  direct  by  coop.  1929. 
38,000.00  paid  direct  by  coop.  1930. 
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WORK  SHEET  FOR  GENERAL  INSPECTIONS 
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ANALYSIS  AND  PLAN— SUPERVISOR’S  WORK— SIERRA  NATIONAL 

FOREST,  REGION  5,  1929 

Area,  1,662,560  a.  gross. 

Annual  gross  receipts,  $325,000. 

Annual  gross  expenditures,  $115,000  plus  cooperative  funds. 

Annual  cut,  80,000,000  ft. 

95  fires  per  year — 24  per  cent  class  C. 

Area  burned,  16,500  acres — average  per  year  last  five  years. 

23  fireguards. 

412  summer  homes. 

17  resorts. 

13,000  cattle  and  horses. 

35,000  sheep  and  goats. 

150  permittees. 

$52,000  road  and  trial  allotment. 

Adjacent  population,  200,000. 

(This  study  is  shown  here  only  in  part.  See  the  foregoing  analysis  and  plan  for 
the  Coeur  d’Alene  National  Forest  for  the  complete  procedure.) 
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CONCLUSIONS— SIERRA  ANALYSIS 

The  education,  experience,  and  personal  qualities  needed  to  handle  the  position 
of  forest  supervisor  on  this  forest,  as  it  is  aimed  that  it  shall  be  handled,  are  shown 
on  the  accompanying  sheets. 

Part  2  for  the  peak  season  shows  the  weight  of  the  load  in  number  of  days  of 
work,  as  follows; 


June 

July 

August 

Septem¬ 

ber 

Supervisor _ _ _ _  .  _  _ _ -  _ 

34.7 

15.5 

31.7 

10.5 

32.7 

15.5 

28.1 

23.5 

Forest  examiner _ _ _  _  _ - _ _  _ 

Average _ _  _ _ _ _ 

25.2 

21.2 

24.2 

25.7 

Fire  chief _ _ _  _  _ _ _  . 

23.0 
■  31.5 

10.6 

16.0 

18.3 
17. 1 

20.2 

17.0 

Improvement  project  man _  .  _ _ _  _ _ 

A  total  indicated  job  load  for  three  and  a  half  men  in  the  supervisor's  office. 

This  shows  that  with  a  distribution  of  the  supervisory  work  between  the  super¬ 
visor  and  the  forest  examiner,  the  “average”  gives  a  well  balanced  total  time  for 
each  of  the  peak  months  for  these  officers. 

The  load  of  strictly  supervisory-caliber  work  carried  by  the  fire  chief  and  the 
improvement  project  man  is  somewhat  light;  enough  surplus  time  being  available 
to  consider: 

(1)  Delegating  enough  of  their  work  to  the  rangers  so  that  one  man  can  handle 
both  positions. 

(2)  Devoting  more  time  to  “development”  work. 

(3)  Lightening  the  rangers  load  to  a  greater  extent  by  having  these  staff  men 
do  more  subsupervisory-caliber  work,  which  this  analysis  does  not  and  should  not 
include. 


Sierra  National  Forest,  June  6, 1929, 
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APPENDIX  TO  JOB-LOAD  ANALYSIS 
FOR  GENERAL  INSPECTION  TIME  ALLOWANCE 

In  Part  1. — Show  months  by  districts — i.  e.,  high  country  is  limited 
to  July,  August,  and  September.  Possibly  some  low  country  in  part 
of  April  and  November. 

In  Part  2. — -Show  each  G.  I.  job  with  no  time  for  each  job.  Show 
G.  I.  time  with  reference  to  appendix  for  details. 


General  inspection  of  ranger  districts 

Decimals — E  igh  ths . 


Sierra  National  Forest 

Mina¬ 

ret 

Kings 

River 

Pine 

Ridge 

Mari¬ 

posa 

North- 

fork 

High 

Sierra 

Total 

Muir  Trail  construction _ _  _ 

2.0 

2.0 

Roads  and  trails _ _  _ 

.  1 

.  1 

.1 

.5 

1.4 

,  7 

3.3 

Other  improvements _ _  _ _ 

.4 

1.1 

1.5 

Firebreaks _ 

.  1 

1. 1 

.  2 

1.4 

Fireguards _ 

.6 

.  1 

1.0 

1.1 

3.0 

Fire  P.  R.  and  miscellaneous _ 

.1 

.7 

1.0 

Fish  and  game _  _ 

.3 

.3 

G _ r . . . . 

3.4 

3.3 

.2 

1.3 

1.2 

.7 

16.6 

Uses _ 

.5 

1.6 

.5 

.2 

.  1 

4.2 

Camp  grounds _ 

.3 

.6 

.3 

.4 

.2 

2. 1 

Lands,  other _ 

2.0 

.3 

2.3 

Water  power _  _ 

.3 

1.1 

.  1 

1.5 

Recreation _  .  _ 

3.2 

2.3 

5.5 

Sales _ i _ 

.  1 

.2 

.3 

.3 

1. 1 

Project  sales _ 

1.2 

1.2 

Ranger  headquarters _ _ _ _ 

.2 

.2 

Travel  (G) _ 

1.0 

.2 

1.2 

2.4 

Excess _ _ _ 

.4 

.4 

8-hour  days _ _ _ 

10.0 

11.  5 

4.0 

7.2 

5.  5 

13.2 

51.6 

Calendar  days _ _ 

9.4 

10.4 

4.0 

6.4 

5.0 

12.0 

47.4 

In  addition  the  inspection  memos  will,  according  to  Benedict,  require  two  hours  each  district. 


Mariposa  district  inspection — Appendix 
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APPENDIX  TO  JOB-LOAD  ANALYSIS 

Inspection  trips  by  A,  K.  Wofford,  fire  chief,  covering  the  protection  zone  of  the  Sierra 

National  Forest 


From— 

To — 

Travel 

time 

(hours 

and 

min¬ 

utes) 

« 

Kind  of  travel 

Guard 

inspec¬ 

tion 

(hours 

and 

min¬ 

utes) 

Stopping  at 
industrial 
places  and 
talking  to  the 
public  en 
route 

Num¬ 
ber  of 
stops 

Hours 

and 

min¬ 

utes 

Northfork. 

C.  V.  guard  station. 

1.  15 

Auto. 

0.  30 

2 

0.30 

C.  V.  guard  station. 

Placer  guard  station. 

3.00 

Auto  (staying  all  night) . 

.45 

5 

1. 15 

Placer  station. 

Kelty  Md.  station. 

2.  30 

Auto. 

.45 

2 

.30 

Keltie  Md.  station. 

Miami  ranger  station. 

1.  30 

Auto  (staying  all  night) . 

1.  15 

1 

.30 

Miami  R.  station. 

Summit  guard  station. 

1.  30 

Auto. 

.30 

2 

.30 

Summit  guard  station. 

Signal  Peak  L.  0. 

1.  00 

Auto. 

.45 

1 

.  15 

Signal  Peak  L.  0. 

S.  P.  camp  No.  1. 

.30 

Auto  (timber  sale  area 

4.  00 

staying  all  night.) 

S.  P.camp  Nos.  1  and  2. 

Timber  sale  area. 

Foot  (Co.  fire  chief). 

S.  P.  camp  Nos.  1  and  2. 

Chowchilla  guard  sta- 

1.00 

Auto  (G.  inspection). 

.45 

2 

.30 

tion. 

Chowchilla  guard  sta- 

Scotts  Mill. 

1.00 

Auto  (staying  all  night— 

1.  30 

1 

.  15 

tion. 

T.  S.  inspection). 

^  * 

4c  4c  :fc  4c  9(c  # 

*  *  * 

♦  *  * 

*  4:  * 

*  *  * 

Study  of  correspondence,  supervisor’s  office.  Sierra  National  Forest — Northfork 


(Number  of  one-fourth  pages,  single  space) 


Received — 

Written — 

Designation 

June  1, 1928 

Oct.  1,  1928 
to  May  31, 

Supervisor 

Staff 

Executive  assiatant 

to  Sept.  30, 

1928 

1929 

Summer 

Winter 

Summer 

Winter 

Summer 

Winter 

D. 

5 

42 

2 

1 

O. 

719 

1,074 

50 

126 

38 

187 

338 

591 

F.  A. 

119 

254 

2 

3 

65 

104 

71 

170 

L. 

389 

1,099 

20 

112 

.  14 

41 

168 

449 

S. 

425 

487 

18 

86 

39 

192 

60 

121 

E. 

263 

611 

20 

103 

11 

125 

37 

94 

/R.  S. 

(R.  G. 

P.  R. 

4 

369 

6 

18 

2 

21 

10 

3 

3 

67 

280 

50 

85 

3 

8 

45 

40 

G. 

75 

240 

3 

36 

1 

41 

54 

197 

Z. 

61 

143 

6 

17 

3 

1 

143 

133 

Total 

4:2, 127 

4,  609 

4:171 

575 

4:174 

720 

4:918 

1,  819 

532 

1, 152 

43 

144 

44 

180 

230 

455 

Grand 

total 

6,  736 

746 

894 

2,  737 

Total  written  in  forest  supervisor’s  office  4,377  (1,094  full  pages). 
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APPENDIX  TO  JOB-LOAD  ANALYSIS 
MEMORANDUM  BY  EXECUTIVE  ASSISTANT  ROY  BLOOD— SIERRA 

Annually  we  have  between  1,200  and  1,300  vouchers.  These  represent,  for 
the  most  part,  large  items  such  as  monthly  accounts,  fire  items,  etc.  In  other 
words,  we  curtail  so  far  as  possible  the  number  of  vouchers  by  paying  wholesalers 
and  local  dealers  but  once  a  month,  except  in  the  case  of  fire  bills  and  invoices 
on  which  discounts  may  be  taken. 

In  connection  with  the  State  we  expend  annually  approximately  $8,000  in 
undeposited  funds,  using  some  50  vouchers  in  this  work.  About  the  same 
number  of  vouchers  is  used  in  the  expenditure  of  undeposited  cooperative  moneys 
from  the  counties. 

During  the  summer  months  we  employ  about  24  guards,  2  road  construction 
and  1  trail  maintenance  crew,  with  about  3  smaller  trail  maintenance  outfits. 

Our  gross  receipts  for  1928  will  exceed  $325,000  covered  by  some  1,400  letters 
of  transmittal.  This  money  is  from  varied  classes  of  users,  such  as: 

30  timber  sales. 

150  grazing  permits. 

200  fire  cooperators. 

40  miscellaneous  cooperators. 

625  special-use  permits. 

2  power  projects. 

Our  expenditures  run  around  $115,000  per  year,  not  taking  into  account  the 
undeposited  funds  referred  to  above.  Fire  expenditures,  of  course,  vary  according 
to  the  type  of  season  encountered. 

Diary  analysis  and  study  of  effective  field  time 

Sierra  National  Forest— Supervisor.  Date:  June  4,  1929 

Year:  1928. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 

Sundays,  holidays,  leave.  _ 

7H 

5 

4H 

4 

3 

1 

5 

H 

4 

3A 

5 

1454 

5754 

NONFIELD 

Headquarters  and  office _ 

W 

15 

12 

15 

12H 

9 

5A 

4H 

10 

9 

16 

954 

13554 

Headquarters  Imp..  * _ 

Mail  and  supplies _ 

Forage  and  P.  0.  E _ 

S.  conferences _ 

1 

2 

3 

2 

8 

Dispatcher _ 

2 

4 

IH 

75^^ 

Inspectors _ 

Supervisor’s  office _ 

Total  days.. _ _ 

17H 

15 

13 

15 

vm 

9 

7A 

lOH 

14H 

11 

16 

954 

151 

FIELD  TIME 

F.  S.  P.  Co.  sale _ 

3 

3 

2 

2 

4H 

1 

151:2 

M.  S.  P.  Co.  sale  _ 

H 

1 

1 

H 

1 

4U 

Northfork  district _ 

5 

2 

iXo 

Mariposa  district _ 

2 

3 

2 

2 

9 

Pineridge  district _ _ 

2H 

1 

3 

1 

8 

Dinkey.  .  _ _ 

A 

A 

High  Sierra  district _ 

1 

1 

Kings  River  .  _ 

1 

1 

2 

Fire  line  inspection — Minaret 

1 

1 

4 

Claims  and  exchange  conferences 

IH 

-A 

2 

With  Inspectors _ _  _ 

2 

1 

1 

3 

9H 

2A 

354 

Off  forest  meetings  and  talks _ 

m 

5 

3H 

8 

5 

2 

A 

2 

lA 

7 

k 

5 

445-> 

S.  conferences  .  _ 

1J4 

Vi 

1 

3 

Fighting  fire _ 

Vi 

iH 

H 

2i/> 

Guard  meeting _ 

2 

2 

Miscellaneous.  - 

1 

2 

35.-> 

Show  TTie 

1 

1 

2 

Frisco 

5H 

3 

85'2 

Total  field  days.. . . 

6 

8 

131/^ 

11 

15H 

13 

19H 

18 

iiH 

1634 

5 

5 

1425.-2 

Court  ..  _ _ _ 

4 

4 

Book  review _ _ 

2 

2 
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FORM  593  TIME  AND  METHOD  STUDIES 


STUDY  NO _ DATES  _ 

OPERATION  _  OBSERVER 


Adapted  by  J.  B.  Byrne  from  Lichtner,  W.  O.  (19) 
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INSTRUCTIONS  FOR  USE  OF  FORM  593,  TIME  AND  METHOD  STUDIES 


The  name  of  the  operation  to  be  studied  should  be  entered  next  to  “operation,  ” 
then  the  observer’s  name  and  the  dates  on  which  the  field  record  was  taken.  The 
operation  is  broken  up  into  its  “elements”  or  steps,  that  is,  the  successive  jobs 
which  make  up  the  operation  and  which  may  be  timed  as  units.  The  elements 
are  listed  at  the  lower  left  under  “Elements  and  Symbols”  with  a  letter  or  num¬ 
ber  assigned  to  each  element.  The  symbols  may  be  the  successive  letters  in  the 
alphabet,  but  are  more  convenient  to  use  if  they  suggest  the  job  as  “m,  ”  marking,, 
“s, ”  scaling,  “r, ”  cutting  reports,  etc. 

In  the  “Field  Record”  enter  the  symbol  of  the  element  to  be  timed  under 
“ El. ”  Record  the  time  of  starting  under,  “Start.  ”  When  the  step  is  completed 
enter  the  time  (in  hours  and  minutes)  under  “Stop.”  The  difference  between 
the  two  is  entered  next  under  “Time”  with  the  quantity  handled  (such  as  volume 
scaled,  miles  w'alked,  splices  made,  etc.)  entered  in  the  right  hand  column. 

The  assembling  of  the  field  data  is  done  under  “Summary  by  Elements.” 
The  various  element  symbols  are  entered  on  the  first  line  and  immediately  under 
the  times  taken  and  quantities  handled  for  each  element.  Total  time  and  total 
quantities  are  shown  on  the  bottom  line  and  transferred  to  the  first  two  columns 
so  labeled  opposite  the  list  of  elements. 

“Average  time”  is  the  “Total  time”  divided  by  the  “Quantity,”  “Average 
cost”  is  based  on  the  hourly  rate  of  the  man  observed.  These  last  two  headings 
are  divided  to  permit  the  use  of  more  than  one  unit  of  measure.  Timber  sales 
may  be  shown  per  M  Bd.  ft.  and  per  sale.  Improvement  jobs  may  be  shown 
per  mile  and  per  day. 

This  form  can  be  used  in  studying  any  one  of  a  variety  of  operations,  for  ex¬ 
ample;  one  sale,  a  group  of  small  sales,  telephone  constructions,  etc.  Under 
“Location”  give  the  name  and  general  location  of  the  job  being  studied. 

A  rather  detailed  description  of  the  job  must  be  written.  For  example,  the 
following  check  list  includes  the  essential  information  to  be  recorded  on  the  study 
of  a  timber  sale.  A  similar  check  list  should  be  prepared  in  the  case  of  other  jobs 
being  studied.  These  data  are  recorded  under  “Description  of  Operation. 


CHECK  LIST  OF  DESCRIPTIVE  DATA  NEEDED  IN  STUDYING  A  TIMBER  SALE 

Species  marked  by  percentages _ % _ % _ %  (omit  scattered 

species) . 

Average  volume  marked  per  acre _ 

Average  number  marked  trees  per  M _ 

Average  number  scaled  logs  per  M _ 

Slope  very  steep _ steep _ rolling _ level _ 

Understory  very  dense _ dense _ light _ open _ 

Volume  cut  is _ %  higher  than  the  volume  marked. 

(For  example — if  hemlock  is  not  marked  but  will  constitute  30%  of  the  volume 
cut  show  30% — if  all  species  are  marked  show  0%.) 

Average  per  cent  of  defect  in  scaled  logs _ %. 

Average  number  16-foot  logs  per  M _ 

Scaling  done  with  assistance  in — 

Numbering _  Looking  at  opposite  ends _ Tallying _ 

Stamping _  No  help _ 


SAMPLE  TIME  AND  METHOD  STUDIES 

By  rangers  and  members  of  the  supervisor’s  staff,  Nantahala  National  Forest 

Study  A-1  is  one  of  four  carried  on  to  gain  an  idea  of  the  time  cost  of  examining: 
small  tracts  for  purchase. 

The  tree-scale  tie-sale  study  was  made  by  the  junior  forester  on  the  Nantahala 
and  follows  a  day  of  handling  group  sales  in  South  Carolina.  This  study  is  one 
of  a  number  made  to  find  the  total  time  cost  of  handling  small  sales  of  low-grade 
products  in  groups  by  watersheds.  This  particular  sheet  covered  the  last  day 
of  the  trip  and  includes  return  to  ranger-district  headquarters.  A  summary 
sheet  will  average  this  charge  against  the  total  volume  handled  for  the  trip. 

Summaries  made  at  the  time  of  some  of  the  studies  are  attached  to  give  a 
better  idea  of  their  application  to  our  work. 

Study  0-1  was  on  tree-line  construction  to  find  the  average  time  per  mile  for 
brushing  out,  both  ground  and  overhead  where  these  two  operations  are  carried 
on  separately.  In  lengthy  jobs  like  this  it  is  desirable  for  the  observer  to  work 
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as  one  of  the  crew,  since  there  is  nothing  he  can  do  on  the  study  but  make  the 
entries  at  widely  separated  intervals  of  time.  Distances  were  easily  measured 
by  speedometer  because  the  line  followed  an  old  road  accessible  to  a  car.  Along 
a  trail  through  the  woods  I  can  see  no  way  to  obtain  accurate  distances,  except 
bj"  the  log  wheel  used  to  measure  trails. 

Study  0-2  was  made  on  a  pole-line  construction  job  to  determine  the  number 
of  poles  set  per  effective  8-hour  day.  The  observer  worked  as  one  of  the  crew 
here,  but  probably  better  time  would  have  been  made  if  a  fireguard  or  laborer 
had  taken  his  place.  However,  to  start  with  it  was  done  as  a  means  of  securing 
better  cooperation  from  the  men.  Only  two  steps  were  recorded,  setting  the 
poles  and  travel,  which  included  preparing  the  next  pole  for  setting. 

The  studies  are  merely  beginning  on  those  parts  of  projects  which  could  be 
most  easily  worked  in  with  administration  routine  last  year.  The  form  has  pro¬ 
vided  means  of  recording  and  computing  the  information  we  have  so  far  obtained. 
It  is  rather  large  for  convenient  field  use  where  a  crew  foreman  or  member  is 
using  it  at  the  same  time  he  is  working  on  the  job.  It  was  designed  for  the  large 
aluminum  holder,  but  by  folding  once  in  the  middle  and  part  way  up  from  the 
bottom,  it  can  be  fastened  in  an  874-size  holder  with  field  record  exposed  for 
entries. 

In  summarizing  the  units  of  time  the  “hours  and  minutes”  are  constantly 
giving  trouble.  They  must  be  converted  to  hours  and  hundredths  for  computing, 
and  then  back  again. 

John  B.  Byrne, 
Assistant  Forest  Supervisor. 

April  28,  1931. 


MEMORANDUM  - 

Time  and  Method  Studies 

A  record  of  the  time  required  for  the  examination  of  small  tracts  for  purchase 
was  made  by  Ranger  Wilson  in  November  and  December,  1930.  Three  tracts, 
measuring  28,  53,  and  73  acres,  respectively,  were  examined  by  a  2-man  crew 
with  the  ranger.  One  tract  of  10  acres  was  examined  by  Ranger  Wilson  alone, 
pacing  the  distances  between  established  corners.  Volume  per  acre  varied  from 
2,500  feet  on  the  smallest  area  to  4,900  feet  on  the  largest.  Topography  varied 
from  moderate  to  steep  slopes  except  in  tract  4,  which  was  less  broken  up  than 
the  others.  Undergrowth  was  medium  to  heavy  laurel  cover. 

The  time  record  by  tracts  is  shown  on  the  attached  table.  Automobile  travel 
time  was  recorded  in  the  study,  but  is  disregarded  in  the  summary. 

Running-strip  averages  13.4  chains  per  hour  for  the  3  tracts  chained  or  107 
chains  per  8-hour  day.  On  the  tract  where  pacing  was  done,  it  took  1  hour  to 
make  20  chains,  a  rate  of  161  chains  per  day.  Both  of  these  figures  are  lower 
than  the  estimated  average  in  the  past.  We  have  been  figuring  on  200  chains 
per  day.  The  lower  rate  on  small  tracts  may  be  due  to  frequent  offsets  and  the 
necessary  interruptions  and  halts  of  starting  and  finishing. 

Total  costs  on  each  tract  based  on  the  hourly  rate  of  the  crew  members  (0.96 
and  0.38)  is  as  follows: 


Total 

Per  acre 

lO-acre  tract _ _  _ _ - _ _  .. 

$1. 32 

$0. 132 

28-acre  tract _ _ _ _ _ _ _  _ _ _ _ 

4. 35 

.  155 

53-acre  tract _ _  . 

9. 95 

.  188 

73-acre  tract _ _ _ _ _ _ _ 

10.61 

.  146 

The  above  figures  also  exclude  time  consumed  in  automobile  travel. 
Foot-travel  time  is  not  affected  by  the  size  of  the  tract,  but  is  a  more  con¬ 
stant  and  dependable  figure  than  car  travel.  The  former  remains  the  same  for 
each  tract,  but  car-travel  time  depends  on  the  point  from  which  the  car  starts. 

John  B.  Byrne, 
Assistant  Forest  Supervisor. 
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No.  3  (10  acres) 
(2,595  feet  per 
acre) 

No.  1  (28  acres) 
(2,904  feet  per 
acre) 

No.  4  (53  acres) 

No.  2  (73  acres) 
(4,869  feet  per 
acre) 

Travel  by  foot . . . 

Locating  tract  and  trac¬ 
ing  lines. 

Running  strip . 

Total _ 

Hours 

and 

min¬ 

utes 

0:07 

:15 

1:00 

0.30  mile... 
0.25  mile... 

20  chains 
(pacing). 

Hours 

and 

min¬ 

utes 

0:15 

:40 

2:20 

1.00  mile _ 

0.50  mile _ 

35  chains _ 

Hours 

and 

min¬ 

utes 

1:10 

:30 

5:45 

4.50  miles. .. 
1.00  miles _ 

73  chain _ 

Hours 

and 

min¬ 

utes 

0:35 

1:20 

6:00 

2.00  miles. 
0.25  mile. 

80  chains. 

1:22 

3:15 

7:25 

7:55 

Sample — Time  and  method  studies 
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TIME  AND  METHOD  STUDIES— TREE-LINE  CONSTRUCTION  (YELLOW  GAP  LINE- 

BRUSHING  OUT  RIGHT  OF  WAY 

From  August  13  to  15,  inclusive,  a  time  study  was  made  of  a  telephone-con¬ 
struction  crew  on  the  Pisgah  district.  Game  wardens  made  up  the  crew’  with 
help  most  of  the  time  from  the  ranger  and  the  assistant  supervisor,  who  was 
making  the  study.  The  three  days  w’ere  confined  to  brushing  out  the  right  of 
w’ay,  this  job  being  completed  for  a  given  line  before  the  wire  was  strung.  The 
crew  varied  from  four  to  five  men. 

The  results  show  an  average  actual  job  time  of  3.57  hours  per  mile  or  2}i  miles 
per  8-hour  day  for  the  5-man  crew.  The  4-man  crew  show^ed  slightly  higher 
speed,  but  not  enough  figures  were  obtained  to  be  representative. 

The  line  was  hung  almost  entirely  on  trees  and  followed  a  road  for  over  85 
per  cent  of  its  distance.  The  area  was  cut  over  from  3  to  10  years  ago.  There 
was  almost  no  slash  on  the  ground.  Undergrowth  was  laurel,  rhododendron, 
and  scrub  oak,  medium  to  dense,  and  saplings  3  to  10  years  old. 

John  B.  Byrne, 
Assistant  Forest  Supervisor. 


October  8,  1930. 
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A.  S.  (O). 

Pisgah. 

Time  and  method  studies,  (0-2). 

MEMORANDUM  FOR  SUPERVISOR 

A  time  and  method  study  was  made  on  the  pole-line  construction  job  on  Buck 
Creek,  Mount  Mitchell  district,  on  November  18  and  22.  The  study  covered  10 
hours  effective  time  and  the  setting  of  23  poles.  The  operation  was  more  difficult 
than  the  average  of  its  kind  because  the  poles  were  set  mainly  in  the  loose  rocky 
fills  on  the  lower  side  of  the  new  Buck  Creek  Highway  (No.  104).  Poles  were 
20  feet  and  25  feet,  with  an  occasional  35  feet  in  low  places  off  the  road. 

The  crew  on  November  18  was  composed  of  four  men  including  the  observer. 
On  the  21st,  a  fifth  man  was  added  to  the  crew.  On  each  day  one  man  w^ent  ahead, 
while  others  were  filling  and  tamping  poles,  to  trim  the  tip  of  the  next  pole  and 
nail  on  the  brackets.  This  man  also  installed  the  lightning  conductors  on  every 
tenth  pole.  Some  time  was  lost  cleaning  out  holes  which  had  filled  in,  due  either 
to  rain  or  the  natural  sliding  in  of  the  soH  dirt.  In  two  cases,  new  holes  had  to  be 
made. 

The  4-man  crew  on  the  18th  took  on  an  average  of  28  minutes  to  set  a  pole  (17 
poles  per  8-hour  day).  The  5-man  crew  averaged  over  29  minutes  per  pole  (17 
poles  per  day).  This  apparent  discrepancy  was  caused  by  the  difficulty  in  setting 
a  35-foot  pole  in  the  brush  off  the  road  where  the  road  fill  made  the  use  of  the 
pike  poles  difficult.  Time  consumed  was  over  an  hour.  The  rest  of  the  12  poles 
timed  required  something  over  19  minutes  per  pole  (nearly  25  poles  per  8-hour 
day).  Since  the  need  for  large  poles  occurs  in  several  places  on  the  line,  the  time 
required  for  setting  them  must  be  considered. 

Some  increase  in  speed  should  be  obtained  by  digging  only  enough  holes  to  last 
the  setting  crew  two  days  at  a  time.  If  this  is  done,  the  holes  are  not  so  likely  to 
catch  dirt  and  rocks,  and  the  rain  does  not  have  a  chance  to  wash  in  the  sides. 
Also,  the  trimming  of  the  tip  and  nailing  on  of  insulators  might  well  be  done  by 
one  man  before  the  crew  starts. 

On  the  basis  of  the  material  secured  for  a  4-man  crew,  an  average  day’s  work 
under  these  conditions  should  be  from  17  to  20  poles.  A  5-man  crew  should  aver¬ 
age  from  20  to  23  poles. 

These  figures  are  of  course  subject  to  change  if  further  records  by  the  ranger  in 
charge  of  the  work  should  justify  it.  The  desirability  of  keeping  these  records  is 
urged  as  a  basis  for  better  estimates  in  our  work  plans.  The  study  form  allow's 
considerable  flexibility  in  the  nature  of  jobs  which  may  be  checked.  It  is  not 
desired  to  see  how  fast  a  job  can  be  done,  but  what  should  be  a  reasonable  allow¬ 
ance  for  doing  it  well.  In  the  course  of  a  study,  some  improvements  in  method 
also  will  usually  suggest  themselves. 

The  field  check  is  attached. 

John  B.  Byrne, 
Assistant  Forest  Supervisor. 

November  26,  19308 
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Dictation  time  study — Chippewa  National  Forest — 1930 


Date 

Dictating 

time 

(minutes) 

Number 
of  letters 

Number 
of  inches 
of  single¬ 
spaced 
type  1 

Number 
of  min¬ 
utes  per 
inch 
single 
space 

Remarks 

Feb.  28,  1930 . 

24 

7 

14.35 

1.  64 

Mar.  1,  1930. . 

9 

3 

11.00 

0.82 

Mar.  14,  1930 . 

52 

14 

34.60 

1.  52 

Mar.  22,  1930. . 

Mar.  26,  1930 . 

42 

12 

32.40 

1.  30 

Apr.  2,  1930 _ 

60 

13 

35.  60 

1.  70 

Apr.  8,  1930 _ 

Apr.  14,  1930 . 

60 

14 

35.  10 

1.  71 

Apr.  19,  1930 . 

56 

8 

38.60 

1.  45 

Apr.  26,  1930 . 

50 

8 

30.40 

1.64 

May  3,  1930. . 

43 

14 

34.  30 

1.25 

May  16,  1930 _ 

May  24;  1930 . 

70 

17 

41. 90 

1.  67 

May  29,  1930 _ 

35 

4 

23.30 

1.  50 

June  3,  1930 _ 

8 

1 

5.2 

1.54 

June  12,  1930 _ 

10 

1 

10.  2 

.98 

Sale  inspectors  memo.  (W.  R.) 

June  20,  1930 _ 

80 

7 

40.  2 

1.  99 

4  sale  inspectors  memos.  Bend  district. 

July  9,  1930 _ 

55 

13 

35.0 

1.  57 

July  11,  1930 . 

47 

15 

35.5 

1.  33 

July  1,  1930. . 

43 

10 

July  17,  1930 . 

July  24;  1930 _ 

50 

16 

34.8 

1.  43 

July  28,  1930 _ 

60 

16 

37.  2 

1.61 

Aug.  1,  1930. _ 

46 

4 

20.9 

2.20 

Aug.  5,  1930 _ 

28 

6 

14.4 

1.  94 

Aug.  6,  1930 _ 

10 

1 

7.0 

1.  43 

Aug.  8,  1930  _ 

28 

8 

11.3 

2.  48 

Started  use  of  new  typewriter,  elite  type. 

Aug.  2O,  1930 _ 

45 

15 

31.  1 

1.41 

Aug.  23,  1930 _ 

43 

16 

23.9 

1.  80 

Aug.  28,  1930 _ 

35 

14 

18.6 

1.88 

Sept.  2,  1930 _ 

48 

11 

27.  7 

1.  73 

Sept.  12.  1930 _ 

37 

9 

16.6 

2.23 

Sept.  18,  1930 _ 

•  40 

9 

20.  2 

1.  98 

Sept.  20,  1930 _ 

18 

7 

12.9 

1.  40 

Sept.  24,  1930 _ 

35 

8 

22.6 

1.  55 

Sept.  29,  1930 _ 

45 

9 

15.  2 

2.96 

Oct.  2,  1930 _ 

44 

11 

24.4 

1.  80 

Oct.  lb,  1930 _ 

55 

18 

33.7 

1.  33 

Oct.  16,  1930 _ 

38 

Oct.  18'  1930 . 

Oct.  29;  1930 _ 

65 

15 

37.4 

1.74 

Nov.  7,  1930 _ 

68 

18 

38.7 

L76 

Nov.  18,  1930 _ 

60 

19 

30.5 

1.  96 

Nov.  26,  1930 _ 

25 

10 

13.8 

1.  81 

Nov.  29,  1930 . 

55 

16 

39.  1 

1.41 

1,  722 

417 

989.  65 

1  Space  of  typed  letters  measured,  does  not  include  address,  para^aph  “Reference  is  made”  or  ending. 
Only  body  of  letter  is  measured.  Time  allowed  includes  time  dtuing  dictation  in  referring  to  references 
and  discussion  with  clerk.  Letters  double  space  reduced  to  single  space  by  measuring  and  dividing  by 
two  or  entering  one-half  measured  space. 

Average  15  minutes  per  page,  single  spaced. 
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TIME  AND  METHOD  STUDIES 

An  example  of  less  detailed,  but  nevertheless  highly  interesting  and  valuable 
time  and  method  studies,  which  furnish  data  for  strengthening  the  analyses,  is 
given  as  follows  by  Ranger  John  W.  Johnson  in  charge  of  the  Pecos  district, 
Santa  Fe  National  Forest.  “The  American  Metals  Co.’s  demand  for  mine 
timber  reached  what  was  thought  to  be  a  high-water  mark  in  April  when  65,000 
linear  feet  of  round  timber^up  to  15  inches  in  diameter  were  used,  but  the  amount 
has  steadily  climbed  until  it  is  now  running  between  72,000  and  80,000  per 
month.  Inferior  species  as  white  fir,  cork  bark  fir,  and  blue  spruce,  go  right  in 
with  the  better  timber,  which  gives  an  opportunity  to  clean  up  the  stand.  White 
fir  up  to  30  inches  d.b.h.  is  cut,  and  the  oversize  butt  is  left  on  the  ground — it  is 
generally  rotten  anyway.  When  this  company  started  operations  an  attempt 
was  made  to  scale  the  material  at  the  mine  yard,  but  it  took  so  much  time  (be¬ 
cause  of  insufficient  yard  room  I  had  to  scale  two  or  three  times  each  week)  that  it 
was  discontinued  and  sales  made  by  tree  measurement.  At  first  the  trees  were 
not  numbered — simply  tallied  in  the  sale  book  under  column  headings  showing 
the  contents  of  the  tree.  This  method  did  not  give  any  chance  for  check  scale 
and  was  not  according  to  the  Scaling  Manual,  so  each  tree  is  now  numbered  and 
its  contents  recorded  so  that  a  check  can  be  made.  Estimating  in  this  way,  two 
men  average  500  trees  per  day,  but  one  man  can  measure  400,  so  it  is  not  profitably  a 
2-man  job.  Deductions  for  defect  are  made  when  the  tree  is  marked  and  the 
only  guide  is  exterior  appearance,  the  sound  when  the  axe  hits  it,  and  one’s 
knowledge  of  rot  habits  in  each  species.  The  October  check  sale  of  55  trees  taken 
at  random  shows  an  error  of  1.55  per  cent  and  the  November  check  of  102  trees 
shows  an  error  of  2.52  per  cent.  More  than  6,000  trees  have  been  marked  since 
early  in  October.  This  sale  is  an  A-1  thinning  in  Douglas  fir  and  Englemann 
spruce  types  and  incidentally  brings  the  highest  stumpage  in  b.m.  that  we  know 
of  in  the  region  excepting  walnut.” 
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